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6.5 HHFE (42)

PR HIMELE A FHEREN -40°C & +150°C LAESSIRNER | BRAEAE . SR RIRFIZE MR BRI Ge vt AH 1 2 4T
Eo MAERR Ty =25°C KT RATRREEINSEME , (MES%. BRIEDHFUH , LF&4FER : VIN =135V, VOUT

=3.3V.

2% TR s MRS wy
Rpson-Hs =l MOSFET 53 s e ik = 1A 132 260| mQ
Rpson-Ls %M MOSFET 538 i fH. 7E = 1A 75 140\ mQ

(1) XEGFHITHE AR

6.6 RE 4
DA HURG GE F T LA B T (8 ) S8 7 P B . TR0 7 T O SRS S P T T = 25°C 8. /M RIS, KA 97 o 0
KB T B TEMEE Ty = - 40°C % 150°C VG Bl A FORE L. b R RS AR St 2 7 A A«

FAREFEN RGBS 5A BT
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3 BN HE BK o
b 1l
B YR B
. V|N =13.5V , TE 3.3V VOUT , IOUT =0A s E]ijﬂ‘ﬁﬁ 1.5 [JA
lavin VN BIHIN BT : —
VIN =13.5V, [# 5 5V VOUT , IOUT =0A, H 3 2 HA
ThEesy
v HINBIIHBIE %), DURFF Vour | Vour = 3.3V, [HIiE 2.2MHz, lour = 1A 0.2 v
DROP1 WY = 95% , I B HERTIR Vour =5V, [l 2.2MHz , loyr = 1A 0.2 v
MANBHHEEZS , DMREFE Vour ,
= Ehad = .
y Lﬁ:]:ﬁ > 95% 7F|] FSW >1.85MHz VOUT 3.3V , IE 2.2MHz , IOUT 1A 0.7 \Y
DROP2
AR HEEZS , MREE Vour
' = 5 5 = ,
% = 95% Al Fgyy =1.85MHz Vour =5V, [fle 2.2MHz 2 , lour = 1A 0.9 v
TEAZE AT IR 3R] 98 %
D e KITFR a5 b
MAX BRTER A Fow=1.85MHz , Vour = 5.0V , loyr = 1A 87 %
JFEK FB HFHI S /ME : RFBT 347
RrsPARA(MIN) RFBB 5 KQ
(Al
Tsotrip) ST 8 1 WA BT 158 168 186| °C
Tsp(hyst) HORWTIR A 15 20| °C
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6.7 MAlRHt
BRAES AW, BIMBLFRME - Ta=25°C, Viy=13.5V

0.7 2
— VIN =13.5V
—— VIN =24V z
__ 06 = 1.8
g 3
= 5
g 05 C 16
3 2
:
18 0.4 % 1.4
0.3 5 1.2
z
0.2 1
-40 -10 20 50 80 110 140 -40 -10 20 50 80 110 140
Temperature (°C) Temperature (°C)
Vour = 3.3V FlE Vour = 3.3V [i &
Bl 6-1. XKW SR Z KRR B 6-2. JEFF RN IR (IqviNmonsw)) FRETAIR R
3.3 1
3.298 S 0.9995
— S
b £
9 3.296 S 0.999
g 8
s o
- (]
% 3.294 ;q;) 0.9985
° g
3.292 K 0.998
3.29 0.9975
-40 -10 20 50 80 110 140 -40 -10 20 50 80 110 140
Temperature (°C) Temperature (°C)
Vour = 3.3V [l 5E Vour = AIHT
& 6-3. fr i R ERE SRERR R Kl 6-4. R HEERESRERKXR
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7 A

7.1 ¥R

LMQ664x0-Q1 & —#K TEHAN . KFS . SERERES |, WS 5 A MR EE N IZT , G5 AM L
AT (400kHz B ) BAA AM LB ( 2.2MHz BF ) o 7ESE R NGRS IR, W1 SR A /N S B (A B g /N S KT TR
TCVFEAE R I TF AR BB TS R AT R 1 s b, JF MR & BB, Mk R s R . 51
AR PR AR R AR AL | SR AFER X RN S B 2R AT T LI S RME BT i RS I RS B R Rk .

s B AL T ORBR B B AR AN T A BRAS AN BT RT, [FIIN RERS AL T ™ 3 IR R rhig 47 . R W EEIR R
TRIIRENT PG it vl DAFEVF 2 B i B AL AR As , TTHE— P R AR 7 RGEA .

LMQ664x0-Q1 F 51 i5 1£ 8 A I A I B 5 L 1 98 78 HotRod QFN 353, 5| AXUBEHL S (DRSS) T4
Frahir s, WK EM/EMC 4. fERR AR 1 il VIN S5 i R4y , 6 CBOOT HIR4t. Mobh | ibdE
#t7 MODE/SYNC Zjfig , ixDife o vr SN e [E0 . Mz, X LT fen] B SLrdu i e s w2 2k | B8
BEARS TR PR B AN DB BB T7 S A EER |, AT 2 2% Ak EMIEMC 2 A 1 ¥ 32 2% PR AT RSEAS

Zas R /N 2.6mm x 2.6mm 1587 HotRod QFN 3% | HA AR , rIdE T pigoe e, JFRA
BB RS AT SEL AT SR AR ORI
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7.2 ThEETTHEE

—Vvece
T
MODE L | FIXED
isyne L CLoCK | vouT ouTPUTI
OSCILLATOR | VOLTAGE :
SLOPE «—1 T T
COMPENSATION VCC UVLO LDO
444 N
THERMAL TSD
Fsw FOLDBACK SHUTDOWN
{IBoOT
SYS ENABLE
EN [ J——— ENABLE
] vIN
s 1
—_——_—————— CURRENT
' ' SENSE I
| ADJ. OUTPUT |
: VOLTAGE : ERROR 3 g;
AMPLIFIER COMP +
!= » TSD >
VOUT/ ||: T 8 I l 1
FB | | MAX. and ] —
: : L:\"\'/::‘#S cLOCK
| | e
| | <~ I
| |
! ' HS
: FIXED OUTPUT: CURRENT SYS ENABLE L] sw
-7t - - TSD SOFT- CONTROL
eND [ — | START LOGIC and fe
VREF and DRIVER —
LS
vec uvio | BANDGAP CURRENT
| e _____C _ LMIT I~
| [l | +
| | ADJ. OUTPUT | | FIXED OUTPUT | T
| | VOLTAGE I VOLTAGE | —
| I I MIN.
Ll B I=VOUT 1 S CURRENT + L [ ]PGND
LIMIT
PG [ —
FPWM or AUTO VOUT UV/OV
|— ——>
PGOOD VOUT UV/OV
LOGIC Ls
CURRENT
SENSE
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7.3 FriEU

7.3.1 5/, BEIFIRET

EN 5] H E#H#E LMQ664x0-Q1 RVIZS4F 1) shsim fE e, K2 EN 51 EMKT Venwake = 0.7V ( #17
), EER S REFOCPRAS o FEIRWTIHIA] | S840 3 FE I 4 N\ HLRUE 7 FF 22 0.25pA (Viy = 13.5V). HE EN 5]
JH R E KT Ven-wake » st S AN | WEF LDO LH LA VCC. BE#% EN WLk — 5 7w 3%
Venvout » aefFi & STFRTTF R, B g shit N g shii. fEas et #2249 EN S\ R EE /DT
(Ven-vouT ~ VeEn-hysT) I, B 2845 1B JF R I BT NSRRI . iR EN 51 B 32E— 20 PR & VEN-WAKE
LR , #efFmt SR oG . WA TR E L RERE B3, WD R4 i R AR ) EN BN 51 B BE R3] Viy
NG ARV EN SINGIHE S . A REIHE T &0 EN RESEEHE. B 7-2 BoR T REMART
N, B 7-3 Bon TN TR AT R EN BBhIEE. EN NS BTG , £ K% 2.5ms HIER G |, il s TT
WRIEITHOSB) B TE , FRAE KL 3.5ms (tss) WIAFIRAME . 258 KE) 2.5ms (tpg_act) IIEIRG , PG bR&A i e
o fERBBHANE | fERE SN AL 2 AT, A s E N FPWM AR . AR EN B ETHE TG IR . 0
T RCEIE R EEET 8.2.1.2.9.

EN

— AGND

A 7-1. f£F EN 5| Bt VIN UVLO
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EN
[

Ven-vout
Vennyst]

VEN-WAKE

\j

A

3.3 V+

\j

VOUT

Vour I~

\j

B 7-2. FEAERAT N

| i
VOUT (2VIDIV) ”
1

& PGOOD s5V/DIV=
EN (5V/DIV

IL

2 ms/DIV

Bl 7-3. Viy = 24V. Vout = 3.3V, lout = 2A B HIEREE )

7.3.2 435 CLK SYNC ( #i/ MODE/SYNC )

HHEREERAN RGP EZANRIESRFDIET , DSZI e L RFELPERE. Za - EH MODE/SYNC 5l
[ 350 0 5 o VR FEYR U N BROKs B8 [R5 B3 AN SR B . BSAESEELE A BUE R, AR AT E S [ 2R
MODE/SYNC 5| I AL [ i i A5 5 AT B T iy M 2 AR 10 08 o A B[R] 20 2 B AR B8 (PLL) SEBRf , 7H
B TARAR I T8 BN BB AN B R T S HIZ AT B, (EA S ST R T IR AE . HrH

JROKSEAT R RGP . IR BERID AR | SR FFE FPWM 85X, JFER 130N LD CCM Bz qT. & F
PRIV 1 foyne 28t JRAE & THF 1 haedit.
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#EHY MODE/SYNC #ir N\ 51 JHIm] 78 =l ikt — Nigi7 -

o HzhR RS EE R KR A F (PFM) 3847, S BT B AR S m) B RS . S VR
B SR 7.4.3.2.

* FPWM £isl : 7 FPWM #:0F |, 28 S5 31, M e vF B s m il ks o RIS 3 i, g
fE RV LRIz T. BEZIEAER |, IS 7.4.3.3.

« SYNC = : P8 4 e 2 i MODE/SYNC 5| AN 55 . By Y b I Al 7 4R R AT Y
T HAS 52 B J 2 W s i) B A o e s ) g PR 1), BB i it 2= 56 in 1) MODE/SYNC 5| I IE 5 S AR UL
fic. M#sfFabT SYNC ) |, BEEE FPWM U R ig T —8 - Z2HWEHE |, Wi RVFERA RN
59 N UCEC it N 3] MODE/SYNC 5| I 45 % .

7.3.2.1 ik AES< MODE/SYNC 3 i)

K2 K E A R A2 Mg AT BN R 8 i AL BE 28 S5 8 7 el B2 ) . XSS R GE T LR AE B M5 5, B
AR Z HAE 5 . Bkt AHSS MODE/SYNC 5| % i % X £8 RGIRA M . 28 S kb A< MODE/SYNC 5 iz
i, WEHLINA RS S . R 7-1 IR T Bk AR S kB B

R 71, BRI E

MODE/SYNC A LS
> VMoDE_H HRAN FPWM T % E
< VmopE_L R AR R E
[Fi) 23 et ot SYNC ##={

K 7-4 BoR T AERKM A% MODE/SYNC #:4i] N B sh# 2R FPWM #5302 (8] (K85 . iZ% 88 AEIHA] tyope 2 J5 8%
BN s TR, & 7-4 1K 7-5 Son TGS R

}HTransition to new mode of operation

} I starts, spread spectrum turns on
> tmope———— >

|
FPWM Mode | !
|
VMobe_H \X/ }
VMo L VAN !
Auto Mode !

&l 7-4. BFHERF FPWM R 2 5] K35

R MODE/SYNC HERFFE & BRI K T tmope , st B s 0ak FPWM 28 , FR$TH RN ( R 3
FTHTKE ) , MODE/SYNC 24k 4: L) ik Al 56 5 Rig4T .

|

} } tmooe
|

|

|

|
! I
VMobE H b LA \

!
|
I
VmobE L [ 1 } \:\
|
!
|

I
| |
[ >tpuse L — P — > IPULSE,HH}
| [

I <+—— Now Auto Mode, Spread Spectrum on

! l—— <tsme ——>!

B 7-5. A SYNC #0335 3hHER

<+—— Now FPWM Mode, Spread Spectrum on

|
VMODEH | 4 \
I

Vmobe L | ,} } A /
I |
4— >teuse L — ™ [¢— >teuse 4’} }47 > tpuLse L —
|

|
|
}47 <tsyng — ¥

&l 7-6. )\ SYNC B #:3] FPWM #55%
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7.3.3 B IEE S HIET

STy ) AR R PRSP PRSP 10 PG 31 18 e 050 T 36 T F 50 B R GEBG R . 26T Ut E P
UL 485 725 5 24 P B T 36 3 00D A ph P it 2 9 A 7 e o S B RS (910
TEL R GUBIRA I ) I L BUHHR AR . R 10 F treser piver HOHIH: HE (S 7R 2l R LR E bt
WIS 77 | A LLE IR R AR T, % 7-2 34 T PG BT E AN H AR, X | Veg,, W
S XN PGy FHUSA I Vour ( FAFEERIIHIE ) | Veg,ye WE XN PGryst 4HHARA M Vour , Hirht PGy
R PGuyst #RULE H4THFHE o ZERIHG BN, AR Venvour B1HLUEIE 36 b 5 Ja 5 T 2 ] 1 46 3R A
8.5ms (VI ) . ZRAER(UYE SRR AR | 7E HUVEE B DA ML 0 JAR IE 3 AT M) R 2R 2B 4 EN i
MG, FIBEIE b S BB IC . 75 EN OVIRHUPR | RS AHLE Vgual AT 15V (HOkfE )
e 0 T 6 A A 2

L E 77 A AR N Vit MOSFET | AL i e 5 i M2 48 0. 38 ) UM 7
S 3 24 e BEL A P LE S 77 K % Voo B Voure WURATEEILINAS | PG 5107 LR F B o
Hi. NS IR IR < 4mA.

Input Output
’,’ / Voltage Voltage

\
\ Input Voltage
g j¢treseT FILTER \ «—

v
?
¥ _

|
|
[« treseT_FiLTER
| tRESET_FILTER —p4 14—
|

. _l My oy ____\d__/\ ____ Y _W_____
Veeuy (falling) ———4————4—-4#———-/r—————-—————— I»— A :———:——— :

Vinun (fising)  ———————— 4 ——— L Y 4ot —— b ——
Vi (falling) —— === === A= pmmm—— Ab------- e
Vegvau ———————-— ;+’ ———_____”________l__l:___L__l_

I

PG
| Small glitches i
PG may not AN ! Small glitches do not =~ do not cause
i

be valid if Startup ! resetgt timer Reset to signal PG may not be P

input is below delay Pe.AcT a fault valid if input is |
Veg-vaL below Vpg.vaL
Iy i oy
Bl 7-7. BIRIEHIEST (AR OV H4)
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R 7-2. PG Wikt (BLELHET )

RS W AEIR (FELZ G , WARRIT tp_act A REREIK PG #iH! )
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7.4.3.4 BEENE ( BEWARE ) BT

B N PP 5 P B ORI [/ T A 45 I B B R P R R R I ], SRt AR R T R
P o R 3 I P A L A RO ST o M3 P B 0 2% R E i K e L PR S FELAL A B KA AL RS L . T
Rt TALAT R A B, W B R S , BRI A R B A R B ST B DA o S R s R AE
R BR A R I2 AT, e KA (B P Y B D v T DR P TR PR UL, DA L A B2 ) Al T (A P D P O
BEAT AT o SR A N R T B sy oA P R F R e (R R A R L E B R A S, R SRR TE I R s DL
SR AR T s . PRI, AR B T (R B R AN E R . — FAME H B T AR L, A EH
Tt = 5 AN LR T EOR I AR UG I . AR EEORAE T AR AF ORfs SalIR A, JFRHAE T — AN eh AR 30
BRI R B R P AR A E IR AR . i T Sl R E i ME BRI AR ) i2 47 5 4 R e S
] (COT) #2177 MG HIB TN ESHIE 7-19.

2 D=+ v
LY/ . SWo___ I

> . ton = ton_min

8 S LS

S

= torr i

N

0 >t
- lout'Roson-ts --t- -

-~
tsw > Clock setting

Inductor Current

TERLRHIBGRT | V75 A R, TSR0 (M A P
& 7-19. H{E RABRIZAT
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7.4.3.5 K&

JEFEISATHEE SONARA 75 IR T F LLSEBLIT &5 & 22 LU RN i R b . E20 8 I RRR T, stz ke
RTINS R A BR o IARNZIRME ), W R LRI SR | Sl RS AT RE S T RE , W& 7-21 s, Zasfh A seirin
HY RS R B T v T S S I 1] A B I B I SE SRS, B AR B P 5 (0 D RS . A U P K
ar e K2 Qus MITIUE e K-S 8] tonmax e IBRERTAT LUT4e — RO Rt , — Bl TAEfER
FEORWIIN IE] , B o4 BUOCIRAE BTk N SR R se Bl , Bt & TR LIRSS RRUE . W 7-20 Pl , SR A L s
MBS, RIVSEAE BN (54 tonmax IR TCIE R4 s s, D004y B s 2 P ISR T4 A HLR Vipropte A RM
SRR IREREZELE , ESHE 7-10.

Input

. Voltage
Vour el o

o oo
8 boar Output
S  Output L Voltage
=] 1 1
Q. | ]
3 P
0 L » Vin
b Input Voltage
5 Fow .
5 4 L
g— FSW-NOM --------------- F---4
g 4
w YA
2 /o
.E ) 1
S Fswiow| {0
(% 0 : ; » VN
Input Voltage

g oy e MU SN RS (A O SR 28 - RN FL LR R P T B B 2 R 22 AR IC SRR BLRSSAE I o BRAN B R I
TeiEAEKZ) 110kHZ () Fow.cow THRAUTR M BE , WA B E S BRER G A .

B 7-20. [T FH AR A H R

Vsw D= Jfov _ Vour
tSW V|N
IR N e
o _
) —» [ torr = torr_min
S
= LON < tON_MAX‘
co - Lol
0 >t
- lourRosonts-- A ----oc--_] Lo

Inductor Current

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

E

1

-
3
T
()

» t

VR R O TF ST o P P 7 25 S8 B T 8 B B O 1 B A BT 2 OV . DRI | SRR F IR . 9R F 25 tonmax HIRRE]
& 7-21. ERERETE
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8 LA ALt

#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 MAER

LMQ664x0-Q1 Tt/ EL It B i e 48 28 1 155 48 1 B P R B 3 N BRI LR FEL R - LMQB6430-Q1 2 FF 1)
B R RN 3A , LMQ66420-Q1 Fil LMQ66410-Q1 SR i K B 2 3o 2A i 1A, LR & fE T A
T8 LMQ66430-Q1 iEFooff. 1z vtk #2140 n) H T3 Ik i oK f e i o I R A 2A B85 1A, S LMQ66420-
Q1 5 LMQ66410-Q1 otk

&1
BrAR AW, A NCLUR RS S e P A E TR AR . AR EE SOV B R E AR T
MISEPRi s, A RBUE B . BN TR RA X7TR SUE 4/ K ESR 1B
Aase BRTIEWMEZAMEERWS , A s A EP R R A RA KRS R EHAME T , A
NN AT, BORBIA T RS A AU U = A - O 1 BRI Le R, AT LUK
ARy MR A0 AR BB T . IRIRAE R AT DA A AL 7 48 B RMS AR EER .
B A R R 25 4L AR EE AR, DA ORS2OE 720 Ao (1 i/ MEL
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8.2 SN A

A K LMQ664x0-Q1 SEIL HLER B . YR B, PCB AR SCAFATIAZE R | 1524 LMQ66430-Q1 EVM. 1k
NPEENI TR, & 8-1 A% 8-4 fefit T — RIIEH Witk L T i A e H

3 8-1. iR LMQ66430-Q1 [ 4148 7o 44 s A5

fsw =
Vour K Cour (HUE | B/ Cout (AR

kHz L (uH R kQ)® | R kQ C (o C Cer @
( H )W) (HH) 7 ) 7 ) reT (KQ) reB (KQ) IN BOOT vee FF
400 3.3 10 3 x 22uF 60pF 33.2 14.3 4.7uF DNP 1uF 100pF
2200 3.3 2.2 3 x 22uF 60pF 33.2 14.3 4.7uF DNP 1uF DNP
400 5 10 3 x 22uF 60uF 49.9 12.4 4.7uF DNP | 1uF | 100pF
2200 5 2.2 3 x 22uF 60pF 49.9 12.4 4.7uF DNP 1uF DNP

(1) AR Vi =12V IHEA .

(2) &/ Coyr EFHIE T B fw B HLH RN SEBR o BB 12 .
(3) X LRVERIM Regr Ml Regg 1H , /E S 7Y 8.2.1.2.2.1.
(4) HREZEELE , ESHT8.2.1.2.8,

% 8-2. T YA%iH LMQ66420-Q1 4 M8 oAt s A4E

fsw —
Vout #5585 Cout (BUE | B/ Cour (AR

kHz L (uH Regt (kQ)®) | Regg (kQ c c (o Cre 4
( H )W) (HH) B ) B ) @ reT (KQ) reB (KQ) IN BOOT vee FF
400 3.3 6.8 3 x 22uF 60uF 33.2 14.3 4.7uF DNP 1uF 100pF
2200 3.3 2.2 2 x 22uF 40uF 33.2 14.3 4.7uF DNP 1uF DNP
400 5 6.8 3% 224F 60uF 499 124 470F DNP | 14F | 100pF
2200 5 2.2 2 x 22uF 40uF 49.9 12.4 4.7uF DNP 1uF DNP

(1) HEMERIE SN Vi =12V i HE .

(2) /b Cour EHIE T B R B H AN B ST 52 br sl S A2
(3)  XrF#EH ERIEF I Regr M Regg 8, 15554 8.2.1.2.2.1,
(4) HARELZEE, FHSMT 8.2.1.2.8.

% 8-3. WA H LMQ66410-Q1 [4M BT Bl

fsw =
Vour Pk Cour (HUE | B/ Cout (AR

kHz L (uH R kQ)® | R kQ C C C Cer @
( H ' W) (HH) 7 ) 7 ) reT (KQ) reB (KQ) IN BOOT vee FF
400 3.3 22 2 x 22uF 40uF 33.2 14.3 4.7uF DNP 1uF 100pF
2200 3.3 4.7 1 x 22uF 20pF 33.2 14.3 4.7uF DNP 1uF DNP
400 5 22 2 x 220F 40uF 49.9 12.4 474F DNP | 1uF | 100pF
2200 5 4.7 1 x 22uF 20uF 49.9 12.4 4.7uF DNP 1uF DNP

() BRI Vi = 12V 5 .
(2) BN Cour B2 18 T ELU M B Py TR IR P2 3 S I L 2581 O B
(3) X T LiRVEREIM Regr Ml Regg 1H , /ES 71 8.2.1.2.2.1.
@) HXRELEE ST 8.2.1.2.8.
% 8-4. [HEHH LMQ66430-Q1 4B oAt s B(E

fsw —
Vout #3%5 Cout ( BUE | B/ Cour (X

kHz L (uH R Q R Q)G C C C C

( H ) V) (uH) B ) Bz ) @ rBT () reB (2) IN BOOT vce FF
400 3.3 10 3 x 22uF 60uF 0 DNP 4.7uF DNP 1uF DNP
2200 3.3 2.2 2 x 22uF 40uF 0 DNP 4.7uF DNP 1uF DNP
400 | 5 10 3 x 224F 60F 0 DNP 47uF DNP | 14F | DNP
2200 5 2.2 2 x 224F 40pF 0 DNP 4.74F DNP | 1pF DNP

(1) HBERERAN Vi =12V i 5HEH.
(2) /b Cour EHFET B B RIS 5 SE R B 2B 152
(3) DNP = R,
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% 8-5. [EHEHH LMQ66420-Q1 4B oAt s B E

fsw =
Vour #5#% Cout (HUE | B/I Cour (AR

kH L (uH R kQ R kQ)®) C C (03 C

( (1)2) V) (HH) e e ) @ reT (KQ) | Regp (kQ) IN BOOT vee FF
400 3.3 6.8 3 x 22uF 60uF 0 DNP 4.7uF DNP 1uF DNP
2200 3.3 2.2 2 x 22uF 40uF 0 DNP 4.7uF DNP 1uF DNP
400 5 6.8 3 x 22uF 60uF 0 DNP 4.7uF DNP 1uF DNP
2200 | 5 22 2 x 224F 40pF 0 DNP 474F DNP | 1uF | DNP

(1) FEMERAE A Viy = 12V A
(2) &/ Cour 1HH 8 1 L (i B A IR EX SR B BB R S

(3) DNP =%,
2 8-6. [EHEHIH LMQ66410-Q1 [#15M5 o 4 R 45

Fsw -
Vour ¥k Cour (B | B/ Cour (F

kHz L (uH R kQ R kQ)® C C C C

( H Vv (HH) B ) Hz ) @ reT (kQ) | Rrgg (kQ) IN BOOT vee FF
400 3.3 22 2 x 22uF 40uF 0 DNP 4.7uF DNP 1uF DNP
2200 3.3 4.7 1 x 22uF 20uF 0 DNP 4.7uF DNP 1uF DNP
400 5 22 2 x 224F 40pF 0 DNP 4.7uF DNP | 14F DNP
2200 5 4.7 1 % 22uF 20uF 0 DNP 4.7uF DNP 1uF DNP

(1) FBMEARIE LA Vi = 12V T EAR .
(2) /b Cour MHHBRE T B M B F AN % 52 bl 2B 52
(3) DNP= f#i%.

8.2.1 #7311 - 2.2MHz FHI/TE 6 B [E R /L4

Kl 8-1 En T LMQ664x0-Q1 [F]5 [ o fe ik #% i g 8 5 R e i, oty H R i B O 3.3V e Tk FEL it 3A.

A AT TE S AN A RASE T84T . (HAE , P EBHMEER SR E 1405 s BRI B A 04T TRk . 7R
R, FREREN SN 12V, JEEAE 4V 3] 36V 2 1], i@id¥ MODE/SYNC 5| jiiEREF] GND |, it KIF A%
WE N 2.2MHz , i R VFEe 2 AR N 1847 . VOUT/FB 5 Bl e 24 sl R 1 0, AR & 7 Ak

A
L=33uH
V=4V ..36V Vour=3.3V
° } VIN swWhb— M.
o Cour=2 % 22 yF
2x10 uF | _[outr= M
H EN BOOT
1 LMQ66430-Q1
- MODE/ e 2
SHUNT £
T SYNC PG I— =
’7 \Yele VOUT/FB
RFBB
Cvecc — GND DNP
1pF T ‘
Bl 8-1. ML FHEE% 1 -3.3V ([EHE ) , 3A, 2.2MHz
Copyright © 2024 Texas Instruments Incorporated TR 15 27

Product Folder Links: LMQ66410-Q1 LMQ66420-Q1 LMQ66430-Q1
English Data Sheet: SNVSBV1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmq66410-q1?qgpn=lmq66410-q1
https://www.ti.com.cn/product/cn/lmq66420-q1?qgpn=lmq66420-q1
https://www.ti.com.cn/product/cn/lmq66430-q1?qgpn=lmq66430-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSLK1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLK1D&partnum=LMQ66410-Q1
https://www.ti.com.cn/product/cn/lmq66410-q1?qgpn=lmq66410-q1
https://www.ti.com.cn/product/cn/lmq66420-q1?qgpn=lmq66420-q1
https://www.ti.com.cn/product/cn/lmq66430-q1?qgpn=lmq66430-q1
https://www.ti.com/lit/pdf/SNVSBV1

13 TEXAS
LMQ66410-Q1, LMQ66420-Q1, LMQ66430-Q1 INSTRUMENTS
ZHCSLK1D - FEBRUARY 2022 - REVISED NOVEMBER 2024 www.ti.com.cn

8.2.1.1 #itER
T 8.2.1.2 $E T H TR 8-7 MIVEAN LR
R 8-7. BRI SH

RS IR
IR 12V (4V % 36V)
B R 3.3V
BKH 0A & 3A
FF AR 2200kHz
8.2.1.2 VAR
DLW RS T 8-1 fiZk 8-4.
8.2.1.2.1 HEIFHAE

IR PETT AT 75 BT e e R AR BT R ST o AR FITF AR BIR S BN TT AR |, 8% & SeOE = 1 &R
GRE . Ak BE T IR VA8 /D A R S A L A g RIS BRSNS AR
/T 2200kHz.

XA SYNC SRS SRR f it , sa AR RS . N 7 #fk SYNC gl AR SRR | IERIEITH T
ERATT IR TR E LA T B as o R 1 ERr Bl , V5 Af OR b YA R T AN I 5] A 40 e K e
fE.

8.2.1.2.2 HE#HIAEIE

Zas T Vour / FB T LLELIRHER By A a8, 0 r] DUERE RSB A P TR AS I e 4 ELOE IR Bt i
I, A E T 3.3V B 5V ME it R . 3.3V B 5V [E i R U E ) s | it R
SAEPTIAT o A7 DR R o ) S RRAS (R $% , TS DT 4

8.2.1.2.2.1 JHFEL B A IFHH HH Vour/FB

IR T EILAB IS, AT LUK Vour/FB 43 S 45t R BH 7 IS 2% 2% DL B e LS o 70 IR 23 M 45 Y Regr A1 Regg 41
B, IR L S R A Z RO IA S . BRI IR B Vour/FB I LIS 5 P BB HE LIS ViRer AHAEK
AT A P o AR e I AG I A Sl ) ) B PR s A A LB R A G RN A PR O A R R A R .
DR 2% T Z P %t HLE |, Regr M1 Regg PR G ISR i/ ME D 5k Q , MR KAE Y 10k Q , 2k
4 firon. JiRE 5 W HERE Regr EHAVE . 165 BER 8-8 FI M A& Al i s 1 AT 45 32 B PHLAE

5kQ < RFBTl |RFBB <10kQ (4)
174
Rppr < 10k x 20T (5)
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K 8-8. X RLT & Fira H FEUEE AR BUR B3R R L
Vour (V) Regr (kQ)™ Regp(kQ)

2.5 24.9 16.5
3.3 33.2 14.3
49.9 12.4
60.4 12.1
90.9 11.3

(1) Repr F1 Regg 2T 1% frifi B
Xtk 3.3V il , P AT BAEFE LMQ66430MC3RXBRQ1 |, 3145 Vout / FB ELEEERE 4 H A 28 .

8.2.1.2.3 RS

FEL IR ANV R R S 45 R BRI S 4. PELUBRME 3 T AR S0 PR R DR DAL 15 1 S 3R 50 0 B R e KB H LR
1) 20% % 40% Sl (140 LMQ664x0-Q1 2 3A ) o WEIER |, B0 ML i i 15 6 B K Es R it . A2 6 1]

T UBE . WA K 2 RS IR SO W I 5 i KA 2 b FEAO RS | 3 K= 0.2, 45 H HL&
L =1.81pH. &#ERAEE 2.2uH.

ViN =V 4
(Vin = Vour) ouT (6)

L =
fswXKXIloyTmax = VIN

FEARKE LR, MBS IR ATE H R 20 5 e U 6 B BRAE Ippakmax —FEKR (S 4 T4 ) o BLRSFRIH
A3 B 7 Bt 0 ) RS R R, 2 B RS R AT R R R B — AN RO, SRR
EFHEE . BAABE B BRE aivax S 7E AR B EE 00 XU | (R S 2 (i B i b 3 s B ok
BAE TR SBUTHRIR . AN RVF R BN . ST Bk SR RS e 0 FRL R 3 LA AR A (VR I | (LI 3 Lk
By A B AR RS . MBS B 20 R, RV — B R Lo s R ST . BTEE TR
IMHz (3% T, BoBRES B B2 NS . RS0 T |, FUER B i YA A5/ T3 30 1) ot R e 48
JE I .

B L JRRAE 2 ) FhL RS 42 1) T i T R PAAT T T 1 B R SO R PR . ZEIE W LT, e/ AR R U SO I A%
IRA D T8 B KA BRI 10%

8.2.1.2.4 i B HAT

LMQ664x0-Q1 & i s iR 2] U7 58 SCVRAE T it FL A VBl VIS AT o T P AR A AL S PR T S B A SR A
R, A RS AR 3.3V 2 5V fth K TS MG A E |, 12K 8-1 Ak 8-4. MR¥Ek
8-4 , XIT[EE 3.3V fnthiit , AGrh A7 AT DL 2 A 22uF R fi it i et . 0 T HAh B A H At e
Rt W BUEEH WEBENCH fF v £:4a t L2 E V72 A

SEBR b, A g T I A ) 8 R0 IR A AR P B RS R Ko 6 A A IR RN g A P A BRI AT AT 25 s e ) B
MV WA ATE N RN = 2 AT 56 . B 7 R e % S RS 4N | O 7E 5 i ) /N R B S L A 2 i Bh
PR R MR 7 . AnF 32 100nF Y [ N /N 52 RST B s FE 28 #s AR B T 982 H R TS R B I8 i 2 A RIS 51| L 11
i Rg,

H it A R B AR PR ARE BB Y 10 5 24, B 1000uF | LAE/INE k. BRI B 2l 2 0 R TR 2% 1)
JABIAT R PSR B R E P AEANRIFE M o an S0 FH O T b ANV RE AR, DA 0 F0 3 sh FA B A e v .
8.2.1.2.5 M\ H B H T

B T PR SO R R T oot A S A R R S, BRI N A SR R SR MK BR . LMQ664x0-Q1 %
N B R e /N LAY N 4.7 wFo DAZIE /D SN N T 75 I B KB N H R W B BUE (. 5 A S i i KN HL
BRI AE  A DARE K92 2 DA B B AR A N b TR 800, FRAE SRk B S R R PPN | . FEARBI |, k8T 2 A
4.7uF. 50V. X7R ( BT ) KM & S
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R B I AE i N i A 5 P S L R AR IR IR R A A o I AU K Sl B Ao S H R R BRI S,
JuH ANt . Z A ARH P AE ESR A B T H A B IR S 2 51 RS AN L TR . AR AN FL A A
AT BT AR B Ey BAT 58 LA N LR S RS IR R T R

K2 B NTT R TR M B A N A A o 1% FRIRL A AR O AR AT AR D7 #2 5K 7 AT 5, HLAA AR5 ) 3 7
MR KAUE AT R .

lrRms = lour
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8.2.1.2.6 Cgoor

LMQ664x0-Q1 7£ N i/t BOOT 5IiAN SW 5| Iz [A3ERE T — M ERE 2 0.1 uF HES . ARSI E
MT 7% MOSFET HIMMEIRAn St o . AR 2, AT DAAESNER B A MASIN — 1 i B R P e 2 4

8.2.1.2.7 vCC

VCC 5|2 LDO %t , AT AfREas s Mt .. ZHMEHE—A 1uF. 16V & B AL I VCC
EHE| GND , R IER 21T, 0% , A MEAT AR g . (202 | &4 v] T v IR IE % Thag st
R (1SR 7.3.3) o FEXFENT , 10kQ £ 100k Q JEREIHN FIME & — ML . VCC LrIbsFRH
WHLEA 3.3V ; HXRIRME |, ES 0 & T,
8.2.1.2.8 Cer £H
TERLE LR |, AIFE Regy LS AHRTIR LA AS |, CAGE (8BRS0 B B G I B AR AL AR B 7R FH ATt R S AR b AT
SEIGES |, G/ FT 1 BRSO P S ML EL D B FE s eSS i i S RS B R A .
EH T S s ) AR B R, e AR Cre WML, DABRORTERC B vl R4 R i) 257 BT i OB HE B . 1SR T FR
X 8 ik Crp N T I RIE

yYour ®)

Crr < Coyr X 1.2 MQ

8.2.1.2.9 435 UVLO

FEHLRELT , FE AN SR NMIRAREA UVLO AP AFE R o K0T DU 8-2 v s i) HL % R
SEHL. ARSI A R AR E N Von , TERITEL A Vorre B%6 , Reng FHAEZE 10kQ 2 100k Q 75
WL, R TR 9 AJ7 R 10 15 Rent A1 Vorr.

Vi

RENT §

EN

Rens §

& 8-2. 45 UVLO R A% B

Von )
R =—————-1)X%XR
ENT (VEN—VOUT ENB (9)
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LMQ664x0-Q1 )5 e 4 it 6 A PR i) 9 150°C0 IR 2 BRI a8 AF (i K T3 M/ , AT PR 3 fit . 7Rl 11 J&
T EESHZMNRR. RESFEL , BRI EEREZ (Ta) MEKI R o ga & R A0 1 . w7 Lk
i PR AR Bl 2 BRI 00 il R Al S AR R . W SRAE S AP e AN BU BT 5 B0 384T 251, U RT DAAGE Y PAY 9
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n ERE,
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AR T

P R IO LR

M4 AR

XTI TR AR, ATLAMEF 7R 12 A5 IC itk

L AN

Tj=Ty+ Rgjg X IC Power Loss (12)

Hrp

« T, N IC 45 (°C).

o Tao AR (°C) .

* R 0 JA %?Mﬂ (°C/W)o

* IC power loss /& IC fITh ke (W).
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100 100
— VIN=12V
96 90| — VIN=18V
92 go| — VIN=24V
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2 84 L 60
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72 30
68 — VIN=12V 20
— VIN=18V
64 — VIN=24V 10
60 0
0.001 0.005 002 00501 02 05 1 23 0.001 0.005 0.02 00501 02 05 1 23
Output Current (A) Output Current (A)
LMQ66430MC3 Vout = 3.3V 2.2MHz ( H3h) LMQ66430MC3 Vout = 3.3V 2.2MHz (FPWM)
Bs &=
& 8-4. = & 8-5. 3%
3.4 3.306
3.3 3.3045 — ¥IZ - lgg
32 — VIN=24V
3.303
31 s
2 3 = 3.3015
(] Q
g 29 g 33
é 2.8 § 3.2985
g 27 =
E vo 3 3207
‘ — lour=0.5A 3.2955
25 — louT=1A
— lour=15A 3.294
24 — lour=2A
23 3.2925
3 32 34 36 38 4 42 44 46 48 5 0 03 06 09 12 15 18 21 24 27 3
Input Voltage (V) Load Current (A)
LMQ66430MC3 Vour = 3.3V 2.2MHz ( H3h) LMQ66430MC3 Vour = 3.3V 2.2MHz ( H3h)
B5 BE
& 8-6. k% & 8-7. KM ER
5 1
_— V|N =12V
4.5 0.9 JR— VIN =18V
4 08 e V|N =24V
g 35 < o7
E 3 *g 0.6
£ 5 05
3 25 3
= ‘g 0.4
g 2 < 03
1.5 0.2
1 0.1
0.5 0
0 5 10 15 20 25 30 35 40 0 03 06 09 12 15 18 21 24 27 3
Input Voltage (V) Load Current (A)
LMQ66430MC3 Vout = 3.3V 2.2MHz ( B3 ) LMQ66430MC3 Vour = 3.3V 2.2MHz ( H3l)
B5 T 1BE
& 8-8. M AFF R EIR SN BRI FIX R K] 8-9. WA\ 5 HE IR AKX R
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e

VOUT|(200mV/DIV)

/]

VOUT|(200mV/DIV) A

IOUT (1A/DIV)

7]

m 's

10UT|(1A/DIV)
——

100 ps/DIV 100 ps/DIV
LMQ66430MC3 Vour = 3.3V 2.2MHz ( H3l) LMQ66430MC3 Vour = 3.3V 2.2MHz ( H3))
0A % 2A , 1A/us BE 0.5A & 1.5A , 1A/us BE
& 8-10. fi WA & 8-11. MEBEA
| vty Help lﬁ T File LUtility Help ﬁ T
o VOUTE(ZOOmV/DIV) f\v VOUTi(ZOOmV/DIV) e————
V T
IOUT§(1A/DIV) IOUT:(1A/DIV)
4 i i L-;
B 100 ps/DIV 100 ps/DIV
LMQ66430MC3 Vour = 3.3V 2.2MHz (FPWM) LMQ66430MC3 Vour = 3.3V 2.2MHz ( Eiﬂ )
0A Z 1A, 1A/us BE 0A & 1A, 1A/us %)
& 8-12. fiBPEE & 8-13. fiBPEE
[1 h 7 |
VOUT (50mV/DIV)
VOUT. (20mV/DIV)
1 psiDIV 100 ms/DIV
[0 (70 [ i e, e, e — T 11
| ]| { { ]
LMQ66430MC3 Vout = 3.3V LMQ66430MC3 Vout = 3.3V
(£374 BE
& 8-14. %yt B RS0k & 8-15. %t Fi RS0
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LMQ66430MC3  Vour = 3.3V

B
& 8-16. EVM #uit:fg

12Viy , 2A , 2.2MHz

® RBW (EMI) 0 kHz MT 100 ms
Input AC  Att 10de Preamp OFF Step TD Scan
Scan_Q1Pk Clrw@2Av Clrw

MHz T T10MHz

[EN 55025 Autootive Voltage|PK Class 5 |

60 dep

[E35625 Automotive votage AV Class 5 R

furid 1)
N

M A i

A
Stop 30.0 MHz

Start 150.0 kHz

Vin=125V  Vour=33V  Fsw=22MHz
fi#k = 3A

8-18. CISPR 25 5 2{& 5% EMI 150kHz £ 30MHz
B EERT , &6 FERN

LMQ66430MC3 Vour = 3.3V 12Vin, 3A, 2.2MHz
o5
K 8-17. EVM it fg
. Y B
@ RBW (EMI) 120 kHz MT 100 ms

Input AC @ Att 10 dB Preame QFF Step TD Scan

Scan O1Pk Clrw@2Av Clrw
EN 55025 Automotive Voltage AV Class S 100 MHz
100 dep

90 dBp

80 dBp

70 dBp

60 dBp

50 i\
I —

40 dBL + ‘

30 dBu >

20 dBy T

10,08y

o i\

T

Start 30.0 MHz Stop 108.0 MHz

V=125V  Vour=33V  Fsw=22MHz
fi#k = 3A

8-19. CISPR 25 5 24(& &% EMI 30MHz Z 108MHz
BE  EERN , 6 PERN

ency O

VOUT =3.3V

Vin = 12,5V Fsw = 2.2MHz
gk = 3A
& 8-20. CISPR 25 5 2845t EMI , #PIRKRZE , 150kHz
% 30MHz

W EERW , BA  SEER

1 e s /,\‘/:.f;/
Vin=125V  Vour=3.3V  Fsw=22MHz
113% = 3A

& 8-21. CISPR 25 5 2425 EMI , XUERLR |, /KPR
4, , 30MHz Z 300MHz EMI

e BERN , K6 CPIYERN
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Vin=125V  Vour=3.3V  Fsw=22MHz

3% = 3A

K] 8-22. CISPR 25 5 3E5T EMI , XUERL , EK
4, , 30MHz & 300MHz EMI

; /”’» ?\“
a P ™ f”""/’” R TR
R T e W
o M—’M
Vin =125V Vour = 3.3V Fsw = 2.2MHz
3% = 3A

] 8-23. CISPR 25 5 8325 EMI , XKLk , KFtk
¢, , 300MHz Z 960MHz EMI

B EER , BE P ER T

B EERT , A Y ERN

VIN =12.5V

VOUT =3.3V

& 8-24. CISPR 25 5 ZK5E5) EMI , S#RL , EHKA , 300MHz & 960MHz EMI
B ERW , W PEMERN

21 i
A M
v VH Y

M \w‘“‘\»{a;\
Ak _v."’ - Sy
/
X
\

Fsw = 2.2MHz
i = 3A

00 Ferrite Bead VN
LN+ o0 s
RriLr
CriLt — — Cguik
22 uF 47 uF
LISN - ._T
BEN R 2 TS
FBMH3225HM102NT

& 8-25. HLAVKI AN EMI JE 3
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8.2.2 #7112 - 400kHz F7 #9757 E 7B [E 73 /5 7%
K| 8-26 /R T —/NEG R R AR IR B Hod i B R BN BV FE Uk IR N 3A. MODE/SYNC 5|

JEE R R R B A 2S , DO AR 15 B N 400kHz.
TESRBI | BRFRE IR N 12V, JERIN 7V £ 36V,

VN=7V..36V
[ T I VIN
Cn—— —Cwr
2 x 10 uF 100 nF EN
- MODE/
SYNC
SYNC
’7 VCC
- Cvcc

LMR66430

SW

BOOT

PG

VOUT / FB

L=10 uH

Vour=5V

BOOT
100 nF Cour=6x 10 pF

||

¢
Resr § L
49.9k

GND

Rres
124k

& 8-26. N FHERLE% 2 -5V (7§ ) , 3A, 400kHz

8.2.2.1 WitER
* 8-9 Wi T s R B I BUHIE 4T 254

& 8-9. RIS H

WS ~HIE
I\ HE 12V (7V £ 36V )
At FRLUS 5V
YN GHILEN 0A % 3A
SIPS kS 400kHz
8.2.2.2 4R

AR IE 400kHz Beit Mo FERTRaE S |, WHSHT 8.2.1.2,
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8.2.2.3 M Lk

Bé‘:j'z%ﬁiﬁw , @muu?%’ﬁ:iﬁﬁﬁ . VIN =12V , VOUT =5V , IOUT =3A y fSW = 400kHz H. TA =25°C, 8-26 %
R R T R SR PR

100 5.046
. — Wy
5.044 - -
80 — VIN=36V
70 g 5.042
< 60 $ so04
% 40 é._ 5.038
30 O 5036
20 — VIN=12V
10 — VIN=24V 5.034
— VIN=36V
0 5.032
0.001 0.01 0.1 1 3 0.5 1 5 2 25 3 3.5
Output Current (A) Output Current (A)
LMR66430MC3 Vout =5V 400kHz (FPWM) LMR66430MC3 Vout =5V 400kHz (FPWM)
CIRRE IRV RF)
&l 8-27. (% &l 8-28. Ltk f R R
16 T =
— VIN=12V ¥ A
14| — VIN=24V |
—— VIN=36V VOuT (ZbO mV/DIV) [\
1.2 [ V’
T, ,
I 10UT (1 ADDIV)
5 08 pr— _oTaa
= l
é 0.6
0.4
0.2 100 ps/DIV '
0 1 r_ [ oo e T oo | | I
0 05 1 15 2 25 3 [Somen” || 2o | “ L T P ] ‘fl,";;ﬁ:‘s
Output Current (A) _
L MRE6430MC3 v sy 400KHzZ (FPWM LMR66430MC3 Vout =5V 400kHz (FPWM)
our =~ z( ) 0A % 3A , 1A/us A
o F 8-30. SERBAS
N 8-30. 11 =~
& 8-29. M\ IS SR PRI % R .
W 3 [ 9
VOUT (200 mV/DIV) f\x
I
4 ,
VOUT (20 mV/DIV)
e e N e N R S S .
— e dOUTLADNY e
N 100 psiDIV ) pséDIV
i = | T T
LMR66430MC3 Vour = 5V 400kHz (FPWM) LMR66430MC3 Vour =8V 3A 1#;
0A Z 2A , 1A/us A T
& 8-31. WS &l 8-32. fay Hi B AR 4L
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e PR E AR EIEISRBI)— L858 m . “AN-2162  FEHMF B B IR F 1% 4509163 EMI 5807 - 157 17
BT — BRI SR I A BT A D A I (0 SE T

FESEECAESLN |, R % 0% A\ i (3 FH BR S B R3S (TVS). — R B <y Rtk (SRR ) o A
EVE TR A IERRE A8 0F . 2 TVS filk i, AL R R R ARHARRIE . IRz /N TR S S i i s
U A P 3 I B T NI TS o IS 2 AR I FR LA T R A AR

8.5 i/
8.5.1 i /F7#5H

Ao LR B e 85 1) PCB A Jai %o T S W tH I B AR M B 1T 5 AR 2 < B 2. PCB A i A R Al RE S IR IR AR R 4T
(0 SRR P B B AT AR . RIS Bs IERIR Y , PCB i A A KB SR AR 8 A0 e vk R A 7= et | Fa
JEARI EMI PEREAEIR KARSE FHGRT PCB fiiJay. (ERFIREEHAR T | ok PCB Dige2 tH— M EiZ M A
2 AR IR S, Al 8-33 FioR . XM S AR KBRS U, 7EAT 2k BRI VE ] T AT RE = A KBRS L . 31X
SO DA B RS R S R S M IE R AT . Rk IR R A 2R i v ELE , JF ELPR B T AR ZIUR AT g N
PABRAR A AR HURK . (K] 8-34 2R T LMQ664x0-Q1 Je4 so i i i@ AR

o FFIAHEZ /R A ESEVT VIN FI GND i 7l B »

o FEIEVTVCC GBI B E —1 VCC 2251 7545, WS a8 U ANSEir S i |, FHA% 4 1M 58 (A 42 i 42 3
VCC 1 GND 3| .

o WRFELH Cooor HE# - 1% Croor AN ETE /R A REFEIT S F IO B | IR PG/ 58 A LB &
BOOT #1 SW 5| .

o JER G BRI BESENTEFI Vour/ FB 71K E . % Regg~ Regt M Crp ( WURAEH ) 7EMH 52 g8
ME. 5 Voyr/ FB #l GND B2 H ST a4 ERIX 5| . 3] Vour FIERE e K —1, (H
F& , ARG IX — 2K AT AT B AT 1T BE AR A IR R 28 SOSER AR A e A YR (B4 SW T AT ) B .
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o R R RS A IR %R TS S B R AR AL

* W VIN. VOUT 1 GND #& 7 FF 77, 4R EE AR AT RE 58 AN ELRE AT /b e e 5 an \ 5 n 4 B 4B AR L T
B, JFHORPR R R AR

o JEHLEWANT PCB [, LISEHE A9 #. WY 8.2.1.2.10 ik |, AVESRIARE WK , DI IRSEIL S &
KA TP AR IR R o ya. PCB BUZAERZLAURHA 2 s mli , HAR/NT 1 857, R PCB
BAHEHZAZE (), RLEHERGE FL AR AT DU 2 N JE O i

© IRIFECDHIIF T DTS SW 5| A R AR 22 8] (O X IR T RERE HLFE o[RS, o200 B KR FE /e 5 A
MRS, A B R REE ST EMI.

ARIABE SR , ISR LT PCB A5 A

o TP WA E R N AR

 Simple Switcher PCB #7/5#5 i FH k&

o MBI A FHI WS

o &/ LMA4360x 5 LM4600x /i1t IE4747 EMI 47 fai B FHAR 15

/V aVIN

_|,;

C|N :: SW

k GND
L

K 8-33. BLA s iy i EE IR 2%
8.5.1.1 B REHVERF W

WIRTPTIE | T1EBUE A — A RRAE Y SE O T T o BT T BE 9 Uk L e A A e (1 57 e Th e, o oud il v
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24 ML PR 1) £E BT TR — o B S MRS 28 2 T BRUK A 22
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[ | E—
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& 8-34. 15 JARBI

9 FAFI S SHF

9.1 B H
9.1.1 E=77 B FH =W

T RAT S 58 =05 77 S BUIRSSAT R IR B, ARG Rl 5 28 it BUIR 55 BUAR B FR& FE A SR BN AT, ASBEAA it
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LM X 664 X0 X X X RXBX-Q1
TN

CAPACITOR INTEGRATION lOUTPUT CURRENT MAX ® MIODE -L'RIM OPTION 1VOUT OPTION l PACKAGE AUTO
Q: With Internal Capacitors 1: 1A M: Mode/SYNC Trim *No character defaults to: ~ 3: 3.3V Fixed RXBR = VQFN 14-pin large reel
R: Without Internal Capacitors  2: 2A R: RT Trim RT — Auto 4: 4V Fixed RXBT = VQFN 14-pin tape

3:3A 5: 5V Fixed

A: 400kHz Fixed Frequency

B: 1MHz Fixed Frequency ~ *Both variants

C: 2.2MHz Fixed Frequency can be setup

F: RT— FPWM for ADJ voltage
output

B 9-1. & A M

9.2 YT FF

9.2.1 RS

THS I BL R AR SR

o PEMACEE (TI) , Higif o H20TEEN], T E RS

o BEPCIR (TI) |, SRGEAE AL HE ST T PG H B A7 e A 26 15 T i AR 5

o ENAXEE (TI) , EEHFIC HLEEHTEER MRS

o fEINALES (TN, L LM43603 #1 LM43602 /i1t #i it Nk

o JEJNALEE (TI) , PowerPAD™ g5 7 #1546 [N 4R 2

o [EMAXEE (TI) , PowerPAD™ /% i FHAR

o TENXES (V) , EHFHIHIE R N RS

o EEWAXEE (TN) , KRB H A5 R NARE

o EMAXES (TI) , Simple Switcher PCB 77/ 755 N FHR 5

o fEINAXES (TN, “HEH-IF - HfdiEFHI " W &

o TEMALEE (TI) , &/ LM4360x 5 LM4600x /i1 1E47451 EMI 77 /a7 N AR &5

9.3 FW SRS EHTE A

BWCCR ERE A, 7 FAE ti.com LSRR SO e . fi Ay JEATVEME , R A] R RIS S R R
B, ARERPFEMEE  WEELM BT SO PSRBT D it %
9.4 ST RFHUR
TIE2E™ F 32 Frgin 2 TREMPEESE TR, W HBENE KRG HRE ., 2dRIEmmEmki#l. %
WA fRE SR H B ORI, SRAFRT R B POE THHE Bh .
TR N A RS TTRRE “IZIERE” SRt REENEIEAM L T BEARHNE | I HA—@ B TI B A ES 10
T FIEF 2K
9.5 Fitr
HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
P b H % 5 A & I .
9.6 BN B E
LB (ESD) SR IX AN E AR LS o SN ES (T B USCE L IE 24 (0 T4 i A BERT A 42 A H B o 0 SRAS I ST TE A (1) Ab B
A RIZBAT | W B L BOR B .
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9.7 RiER
TI RiER AARERY| IR TARE . &R A .
10 11T P sEie sk
T DUHTARCAS B DR AT g 5 24 i RRCAS () SRS AN [R]
Changes from Revision C (December 2023) to Revision D (November 2024) Page
o BB T LMQ66430MA3RXBRQ1T 1 LMQ66430MASRXBRQ1 HIFFRAIE Fsw M 2.2MHz FE &
BOOKHZ......ooe ettt e oottt et e e e e e e e e e e e e atab————eetaaeeeeaaaaaaate————aeaaaeeeaeaaaaatatbarenaaaaaaaaeaaaaaans 3
Changes from Revision B (May 2023) to Revision C (December 2023) Page
o BaERESIEEM 15 ANTESCN 14 4~ GND/DAP AL ETEGI B o (o, 1
o B TRIIRAS I BB BT BN BB E 7 o oo 1
o [ AR REINT LMQ66430MASRXBRQ1. LMQ66430MA3RXBRQ1. LMQ66420MA5SRXBRQ1
LMQ66410MA3RXBRQ1. LMQ66410MASRXBRQ1. MI4 OPN HlHlER T FR AR o o 3
o K55 N 15 FEECN 14, GND/DAP ALETETIAIG T H o oo 4
o KRR A U R R R R T “C” M 2MHZz BEBCH 2.2MHz |, R 5] ECE A 15 N EECN 14 4
GND/DAP AL G E GBI o oot e ettt n et n e 41
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PACKAGE OPTION ADDENDUM

23-May-2025

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 ©)
@ ©)
LMQ66410MA3RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MA3Q
(RXB) | 14
LMQ66410MA3RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MA3Q
(RXB) | 14
LMQ66410MA5RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MA5Q
(RXB) | 14
LMQ66410MASRXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MA5Q
(RXB) | 14
LMQ66410MC3RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MC3Q
(RXB) | 14
LMQ66410MC3RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MC3Q
(RXB) | 14
LMQ66410MC5RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MC5Q
(RXB) | 14
LMQ66410MC5RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 1MC5Q
(RXB) | 14
LMQ66420MA3RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MA3Q
(RXB) | 14
LMQ66420MA3RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MA3Q
(RXB) | 14
LMQ66420MA5RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MA5Q
(RXB) | 14
LMQ66420MASRXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MA5Q
(RXB) | 14
LMQ66420MC3RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MC3Q
(RXB) | 14
LMQ66420MC3RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MC3Q
(RXB) | 14
LMQ66420MC5RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MC5Q
(RXB) | 14
LMQ66420MC5RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 2MC5Q
(RXB) | 14
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
LMQ66430MA3RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MA3Q
(RXB) | 14
LMQ66430MA3RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MA3Q
(RXB) | 14
LMQ66430MASRXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MA5Q
(RXB) | 14
LMQ66430MASRXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MA5Q
(RXB) | 14
LMQ66430MC3RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MC3Q
(RXB) | 14
LMQ66430MC3RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MC3Q
(RXB) | 14
LMQ66430MC5RXBRQ1 Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MC5Q
(RXB) | 14
LMQ66430MC5RXBRQ1.A Active Production VQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3MC5Q
(RXB) | 14

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF LMQ66410-Q1, LMQ66420-Q1, LMQ66430-Q1 :

o Catalog : LMQ66410, LMQ66420, LMQ66430

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
LMQ66410MA3RXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 2.9 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66410MASRXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 2.9 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66410MC3RXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 2.9 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66410MC5RXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 29 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66420MA3RXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 29 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66420MA5SRXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 29 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66420MC3RXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 29 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66420MC5RXBRQ1 | VQFN- RXB 14 3000 330.0 12.4 29 29 1.3 8.0 12.0 Q2
FCRLF
LMQ66430MA3RXBRQ1 [ VQFN- RXB 14 3000 330.0 12.4 2.9 2.9 13 8.0 12.0 Q2
FCRLF
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Device Package |Package|Pins| SPQ Reel

Reel AO BO KO P1 w Pinl
Type |Drawing

Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

3000 330.0 12.4 2.9 2.9 13

LMQ66430MA5RXBRQ1 | VQFN- RXB 14

8.0 | 12.0 Q2
FCRLF
LMQ66430MC3RXBRQL | VQFN- | RXB | 14 | 3000 | 3300 | 124 | 29 [ 29 | 1.3 | 80 | 120 Q2
FCRLF
LMQ66430MC5RXBRQL | VQFN- | RXB | 14 | 3000 | 3300 | 124 | 29 [ 29 | 1.3 | 80 | 120 Q2
FCRLF
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LMQ66410MA3RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66410MASRXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66410MC3RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66410MC5RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66420MA3RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66420MA5SRXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66420MC3RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66420MC5RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66430MA3RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66430MASRXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66430MC3RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
LMQ66430MC5RXBRQ1 VQFN-FCRLF RXB 14 3000 367.0 367.0 35.0
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PACKAGE OUTLINE
VQFN-FCRLF - 1.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA/

2.7
25

1.05
0.95

1
0.01 J

0.00

EXPOSE
THERMAL PAD

5

i

8

j 0.1 MIN

(0.1) J T

SECTION A-A

PIN 11D

0.775

4X

0.575

—= ﬁ (0.2) TYP
\

TYPICAL

H H H H

[T

LA 0101
12
0.3
18x 3
0.6 &
10X 04

0.1® |C|A|B
0.054)

4225574/C 02/2021

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.

i
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EXAMPLE BOARD LAYOUT
RXBO014A VQFN-FCRLF - 1.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

l«— 4X (0.875) —] SEMM SEE ASI(LDLDER MASK
14 ‘
|
|
.
|
|
|
|
|
|

4X (0.6)

| 10X (0.7) —ﬁ
18X (0.25) [ J

| ( N
I W
|
15 SYMM
A,
P a1
10X (0.5) [ [
%- 5
| H_J
4x (o 525) ! ‘
5 ‘ 8
L B |
(R0.05) TYP / | 1
©0.2) TYP ! |
| L ‘
L (2.3) J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

0.05 MIN

0.05 MAX W
ALL AROUND r ALL AROUND T
METAL UNDER

\
METAL EDGE 1 ; SOLDER MASK
|
! I
/ I
|
EXPOSED METAL T\ SOLDER MASK EXPOSED—|| || —SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4225574/C 02/2021

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
RXBO014A VQFN-FCRLF - 1.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

le— 1X (J0.95) —=
[=— 4X (0.875)

)

10X (0.7) —
1 | |
18X (0.25) [ ] i
|

|
* |
10X (0.5) | W
k
4X(0525) |
8

__5
|
(R0.05) TYP ‘
|

|
|
R 23)

7

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

EXPOSED PAD 15
90% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4225574/C 02/2021

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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