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46pA -$1% PGOOD 3 , Vi = 04
1.0V, EN=0V :

VeaniLom) {6 °F PGOOD 3hiieéf i JmA [EALE POOOD 3K . Vin= 04| v
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PRS2 3% T2 -40°C & +150°C TAELERVEE , BAER AWM. /MERRRERE RS IR . Bt sk gt ot o
Mrimffe . WMAERIR Ty = 25°C R4 TIRETRIARMSENRME |, XS %, BRIESFUHHE , LFREEH  Vn=
13.5V, VINT 45#:Z VIN2 = Viy. Vour 28 b % .

S8 PR B®/AME HRE BAME | HAr
Tsp_HvsT LW F®) 10 ©

(1) XAREFIEIFRFA T ARV LR B , FB R ZARFRMER +5%. HFARERGAR TN M ESMAER. ARELHER , B2
be) R L AFE RIS 7.3.14

(2) =R S R S A RBREME AR 52 LA N i, R 2 AR R AR

() SRS, Gk Hr A A e E

6.6 THEF AR

PR (EE T HERE () -40°C 2 +150°C TARSHIRVEH , FRAFAA UM . S NERKIRBIZIE N, Bt Mgg iAo 24
o WMERIR Ty = 25°C (M N AT REIL RIS HbaitE , (XS5, RIS AW, URRAFER @ Viy=13.5V.

BK \ Wik | mME AmE K| s
FFRI R
ton_MIN BN T35 S 1] \chszC?C\)/'I" lour = 2A , RBOOT fik: 55 70| ns
ton_max B R N G S i ] 9 us
torr_mIN S5/ IMECAUN I 9 38 B (1) };’%:géo(\)/d.rlow = 1A, RBOOT #2 65 85| ns
tss fi}%#/l\ SW ik ] 90% VREF iy VIN > 4.2V 3.5 5 7! ms

MEE—A SW FkihE] FPWM 8 B
tss2 R E (SR TR |Vin = 4.2V 9.5 13 17| ms
&)
tw FHBGAERIT IR ( “WTEE” WA ) 80 ms
fge
CVCC= 'HJF M EN %%T@J%gﬁ\
ten Sl iR SW ik it 18] (4o SR gar s A OV JF 0.7 ms
%)

tg EFHBECT IR E EN SO 4 28| us

I 25 2 ) B3t A7
tsyne. EDGE Zﬂg%;ﬁ):ﬂ {55 PR (8] DAEEAT 100 ns
BVRIEH
tpGDFLT(rise) PGOOD 7 H1 A% 5 [ IR [A] 15 2 25| ms
tPGDFLT(fall) PGOOD TBe I+ sE R A% I (8] 7 % 120 us

(1) SEAHMEXRSERE Gt AL NRIE € S8 RN

6.7 R4k

TSRS SR 7 P RS R e, MIARYE S e L N E. FREIEH T -40°C & +150°C £5EVa [ ( AR ) » &b
{E AN KAE PR (E A 2l MR BB g iAot s . SAMERIR T, = 25°C 44 N &cA Al REE RIS EubnitE | U=
Z, BAERHHW , LFEMER © Viy=13.5V. VINT 5E82%E VIN2 = Vine Vour BMILRE .. BLBH AL H LM

25 \ e | BAME RRE BKE| R
B
Vour=5V , lour =4A , Rgoor = 0Q 93%
Mlov_zpz SR 2AMHzZ 2 Vour=5V . lour = 100pA , Reoor = 3%
0Q , Regr = 1MQ
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T RS SR 7 P LS R e, MIARYE S e L N E. FREIEH T -40°C & +150°C £5EVa [ ( AR ) » &b
{E AN KAEPR(E R 2l MR BB g i oetE i S . BAMERIR T, = 25°C 404 T icA Al RS RIS Eobnile | UiE=
Z, BRAEBHHY , LFEMER : Viy=13.5V. VINT 5E82%E VIN2 = Vino Vour BMILIRE . BLBH AL "I L5

S| PRRR A B/ME HAE BNE | AL
XSUT =3.3V, lout=4A , Rgoor = 91%
N3p3V_2p1MH BT 2 AMHz 2%
P Vout=3.3V, loyr = 100pA , Rgoot 71%
=0Q , RFBT= 1IMQ
VOUT =5V, IOUT =4A, RBOOT =0Q 95%
N5V_400kHz HA 400kHZz X% Vour =5V, lout = 100pA , Reoot = 6%
0Q , RFBT: 1IMQ
BT
S P 2h 5 2 TR A A S 2 B T B f
VAN MING \?/IINEZﬂ)ﬁﬁﬁﬁﬂﬁ%ﬁ%ﬂuﬁéwumm Vour &% 3.3V 30 Vv
TEfE 3G 100% fx KAUE 58T L8 ot s
VVIN_MIN2 %%Iﬂﬁ%ﬂﬁ V|,: o “ |Vour & H 3.3V 3.95 \Y;
VOUT= 3.3V , IOUT =0A y Ei)ﬂ‘ﬁ 7
X, R =1MQ
i T At A ) il — uA
Vour=5V, lour=0A , HEIEK , 10
RFBT =1MQ
VOUT= 3.3V , IOUT =4A y 25°C H:j‘E’(J 0.4
Voroe: MBI R 5, DLRFFU g | IR 3% v
FET A2 B /s DCR e Vour = 3.3V, lour = 4A , 125°C 0.55
HI% RS B -3% :
Vour = 3.3V, lour=4A , 25C I 08
v BNFI R 25y | DU foy = | TTRIEEN -3% v
DROP2
1.85MHz , J& DCR JE[% Vour=3.3V, lour=4A , 125C Itf 12
R TRE B -3% :
5 I fow = 1.85 MHz 87%
M ” - (e AR AR 98%
RBOOT
0
trise SW i i _E SR
RBOOT=1009 f IOUT=2A(10%§ 2.7 ns
80% ) :

(1) ARIEPUERES LB TE | HSREm .

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMQ671460

HERXFIRIF 9

English Data Sheet: SNVSBR8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com.cn/cn/lit/pdf/ZHCSLM7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLM7F&partnum=LMQ61460
https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com/lit/pdf/SNVSBR8

LMQ61460

ZHCSLM7F - MARCH 2020 - REVISED AUGUST 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.8 HLAURHE:
MAEA AU, B0 Vg = 13.5V H. fgw = 400kHz

15 4000
3500 -
Z 125 Z 3000
2 £
5 g 2500
3 1 3 2000
‘= c
2 & 1500 =
£ / E / —
S 075 ® 1000 | -
% // — -40C
5 —— — 25C
— — 150C
0.5 0
50 25 0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 40
Temperature (°C) Input Voltage (V)
Vg = 1V Ve = 0V
E 6-1. JETF I IR IR B 6-2. W7 YR B
1.01 11
10
1.006 1
9
S 1.002 <
S =t
£ 0o — | T s ’
== @)
7
0.994
6
— HS
0.99 — LS
50 25 0 25 50 75 100 125 150 5
Temperature (°C) 50 25 0 25 50 75 100 125 150
i e Temperature (°C)
6-3. 5 o 5
Bl 6-4. LMQ61460 w5l Rl FL it PR 1
3500 70
3250 — FREQ = 200 kHz
— FREQ = 400 kHz
3000 — FREQ=2.2 MHz 60
2750 =
2500 —
N 2250 E 50
< o)
< 2000 .
& 1750 E —
S = 40
2 1500 o] /
2 1250 Q — L —
1000 g 30 //
750 L—
500 20
250 —] —— HS Switch
0 —— LS Switch
_ i 10
0 20 2 S0 75 100 125 150 50 25 0 25 50 75 100 125 150
Temperature (°C)
Temperature (°C)
6-5. o
65 FFXAH 6.6, BMAMEMIFE Ros on

t

&
R
)q.

10

S
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6.8 MAURHE (4%)
BAES AU, B0 Viy = 13.5V H. fgw = 400kHz

1.4 115
1.3
1.2 110
1.1 .
S 1 & 105
% 0.9 %
5 08 % 100
I E——— 8
Y ——— F o5
o - —_— a
2 05 8
o 04 S 90 —
03 —— VEN Rising e —— OV Tripping
0'2 —— VEN Falling 85 —— OV Recovery
) —— VEN_WAKE Rising — uv Rgcoyery
0.1 —— VEN_WAKE Falling i —— UV Tripping
0
-50 -25 0 25 50 75 100 125 150 50  -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
K 6-7. fEREERME &l 6-8. PGOOD Ifi
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7 VE4H B

71 iR

LMQ61460 52 — K Jefi A [F 20 VAR P R sl I AR IR 2, & & A b S A T80 o 1220 s 2 VT A 96 T S0 A T
FlNIZAT , B35 AM BLURARAT ( 400kHz B ) P& AM DL EATAT ( 2.1MHz B ) o Z8sfF vl 75 58 e e Lyl i ig
AT o SR A T T S ) B T G T IS V) S SRR P AR IR e b, B 2 BB B AIC , AT 6 i N R B 2 3 T el i
e ARSI B B DR R A T

Zas VR EMI T, IR @ AR AM B s 4T 16 DLtk AT 1L

HotRod 3§ %% ] B KRR B/ TF 5671 iR %
FEAT RN BR AT T T KPR 2 Uo7 A LUK

R 55 it F AR 1T PR EMI

AT AR AR A S

AT SW A g b T [a]

X BRp AT DL [ 9 Ak A FLAth B 51 ) EMI 2 AR5 It -

178 X = R SN -2 N S 2 Syl TV 5 N5 S A N = AN R 1 0 e 71 =TI S E N |87 e S e
LMQ61460 mliEit H RT 5| % B N1E 200kHz % 2.2MHz (36 B NIiE4T. WL 2. AMHz $iZE4T |, W AT LA
FH/NBY TR S 53k i s IR B 1) T BE Fo VA8 F &5 A 6A FaJE ds BEAT AL f M sk s . A | %8sk AR IR
BCHMIEAE , B E S e A YR TN o I ST R RN 1R B K A H R IR R 4 AR G BT O HE 7
NBESIRA . NP R G NA |, $24E T =2 PGOOD #iyH! |, Xl ¥ 7 75 Ad Fl A 2 A7 a4 2
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7.2 ThEETTHEIE

VCC
1
Clock VCC
RT [ ] Oscillator — | BIAS
Slope VCC UVLO
compensation LDO
Over VIN
oTP
SYNC Sync Temperature
Detect FPWIM/Auto Frequency Foldback detect
1 RrRBOOT
CBOOT
System enable
ENJ’SYNC[] Enable [ SY¥S€m VINT
HS Current VIN
sense T[] VINZ
Error T g
amplifier Comp Node +
° T —I>
+ High and |—! Clock l
low limiting
circuit  — '_
< 3 -
'_
Output HS
oW Gurrent
. Limit 1 L]sw
System enable
FB [ ] —
OTP Soft start Drivers and [
_ | circuit and logic 4
Hiccup active bandgap —
VCC LVLO — LS
— Current
AGND |: Limit
Voltage Reference =
> [ PGND1
LS
PGOOD [ FPWM/Auto Current
L Min PGND2
PGOOD
Logic with Vout OV LS Current
filter and sense
release delay
System enable
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7.3 RetEULEA

7.3.1 EN/SYNC /HF{EEEFT Viy UVLO

JE B AI S T EN/SYNC B AT Viy UVLO 2. Z4d g8 R KR WA=, W5 10 EN SIS T Ven wake
(0.4V) LIS . FERBICT |, SR 0.6uA (SR ) o £&T Ven wake AMET Ven ST , VCC
WFIBATIRA , SW TS FARSITIRA . EN BES T Vey 5, REMABERET 3V, OB IF R ER 5.

EN/SYNC 5| IR B2 .l TAE R 877324 EN/SYNC 51 g #:3) VN , DMEZE Vi A VCC BKE)
FE T UVLO HPRF SRR FE B 8. (B2, W2 NHMZE T 7-1 P HRIIERE D EAs M4 | 1% M 4% n]
SRS ERIN R ES E (UVLO). UVLO mIH iRl |, Bk 54N A5 ie & (8 F i 2 iR 2840, sl da it
HLJRVRFE ORI R A2 o IETE R, MR Ve A ZEN 8.1%. IBFLAUE LAFT IEEF k. 5—4 IC 4k
R AR T T OKEh EN/SYNC 31, AT SEE 2 48 IR

Vi

§ Rent

EN/SYNC

& 7-1. VIN SYNC f#F EN 3|}
JiFEEC 1 AT S REAE .

\
Rens =Rent - TENVEN

(1)

Hrp

o Von 72 AT B BT 75 i R ) Shi N H .

THYER |, EN BT FPEANSS R I eh 4 N o TERG I BB Bh iyl 5, B Rand ) tg B TR @ . T RamT[E
N AT AR 38 48 T AR e 2 . B TR WA T, YRR RINIE R . YRR T YE N 4us & 28us. BEH A
HoZE 4, EN/SYNC % N\ LR R HE T8 28ps.

7.3.2 HF[G# EN/SYNC 5/

LMQ61460 EN/SYNC 5| i) F T4 P 3R 7 o8 5 AN ah HEAT [F 25 . P BB4R 3 2 vl 38 R 1F ) Bt e i ds &
% EN 5|kl E2 |, i 7-2 fian. TIEBCH Rent M Reng IR R L AR F77E 100k Q JEEIN . HBHE
RenT » 12 Reng W AR %% . JFREhE AT [F) 25 E 4% Ky 200kHz £ 2.2MHz (4N Ef o AR RISt s Z07E 15 SR
KM, PLSEELAEHE N S BhiN .
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Vi
§ Rent
CSYNC
Clock I I EN/SYNC
Source
§ Rene
— AGND — AGND

Bl 7-2. ¥ EN 5| BISSILFRZ i) SR ST %

K] 7-3 , EN 5l BRSSO & i I s i SYNC JRIE BIE Ve sync min > A BERIUR A 8 [7) 252 ik s
M. Besh , EN/SYNC _ETHBK AT T Bk ) e AN p B2 [ A AT T tsyne_epcegving T AT T IHEERTE] tgo TI
AWAE L 1nF A S Coyne MA HIEA 3.3V B M kIR KBk A5 5 .

— «4— tsync EDGE
1 ]

__E _____ .i___*

1
i Ven_svne
1

EN Voltage

__________

\

0

1 1
tsync_EbGce ! -— Time

& 7-3. 1% SYNC/EN B

FEN A R A S5 2048 DN WG |, I BRI SRR N S 5 OISR . BeAh , AR AT i 85 4F B R Aol
RE , WA R FAE S 2B R, KRR, I ELIN B2 U1 21 MR i .

7.3.3 HFAFHH

A A RT 51 BIER: 2] AGND f it PHES R BLE TARMR . A7 2 BB K 7-4 KRG A A . 75
VER UG ) P AR BEE W] e = S B ORWT | X AT IEAE RT 51 B st % sl R T i i R AR Ahia
170 TEZNENZ S| RN kR A5 5 DLad| R . R EFE | 2T 7.3.2.

Rrr(kQ) = (1/ few(kHz) - 3.3 x 105) x 1.346 x 10% (2)
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70

60

\\
50 |-\
40\

Rt (kOhm)

30 \\
20 \\

10 ——

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

B 7-4. W ERBRER

7.3.4 i1 Er8lE

Kl B4 M EEES G | i B an e 80E 2% . LMQ61460 #1if it EN/SYNC 5] itz 5. £ K4
2048 Mk 2 J5 , BB SE BB D5 SR PRl I, MiAS Bl H A L. R, TR RN
AR FEANES | R ERASIR g 4T 5 FD 3R N s 47 2 0] i b R 30k v ) K Lﬁ%ﬁﬁ%ﬂl&ﬁ&d‘zﬂtﬁ%ﬁ
FIfkh . SRS |, MR SE L AN A AT, DUE TR ES S BT SW A Sk AR R, 1S
P 7-5.

Pulse 1 Pulse 2 Pulse 3 Pulse 4 [ | 2048 2049 2050 2051
womeor N e /A WY [N W A
sweoL \ I \ / \ / \ 1 J_‘ \ / | I | | _I | - - | I

Synchronization
signal Spread Spectrum is on between pulse 1 and pulse 2048, !

\
there is no change to operating frequency. At pulse 4, On approximately pulse 20:8 spread
the device transitions from Auto Mode to FPWM \ spectrum turns of

Also clock frequency matc}:les the

" Phase lock achieved, Rising edges
synchronization signal and phase

4—— align to within approximately 45 ns,

I
I
I
SW Node locking begins L } no spread spectrum
|
I

SO A A W A W 1 A O A W A L A WY A W A

& 7-5. [ 312

7.3.5 PGOOD %547

SCHLY PGOOD g LA B A/ s Ar &, T va/b BOM B JFBRAINAAS . 24 S 5 v Js i 45 7 1) PGOOD

BI{E S, PGOOD 5l HHEASACHE T (152K 6-8) |, XA REK A LE IR BRI AT ROCK B OL T, DAR AL T-25

RS ANIEH R S A . P08 A% T By 1 7E fay ) H I R R I A% (9] 20 28 AT 0 B A 0T 1) ) I o I R A

Eo % S 18] 20T tpaprur paLL M HY FE IS AR A2 AN 2 it A IR W hn . IS5 7-6 , 7T LUSE AF s B ff B Y5 I
iB17.

%%Eﬁiﬁﬁtﬂ@é‘*’l\ﬁiﬁ NMOS , 75 E— MM L f i PR B A& A2 A IR EL Vour. 24 EN RLfRR) , 7
B th AR A IR R EN RSP , REmA Ry =1V (IRUE ), s RIE R S st ORaA RL
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Input Output
I/Voltage Voltage \ «— Input Voltage
/ —»| (4 tpGDFLT(fal) \

—p [PGDFLT(ise) g :
|

|
| |
| - —»| 4 tpGDFLT(fal)
| tPGDFLT(al) 4 gl | |
| | 11 |
|

'h=lf

|

|

|

|

|

|

|

|

l
=
I

l

l

|
—_————

Vin_operate (fiSing) — — — —— — — —

|

I

|

Vin_operate (falling) ———————— : ——————————————— AN oo
ViNPGD_VALID) = === ———— : ——————————————— Ui ———— lll— -
GND - - + e U1 == — —
| | : T
<18V ! : i i |
| | I i I
! | | 1 |
| | | Iy |
— I | : i |
PGOOD I ! . _ i |
I \ | | o~ | %mall glitches I |
PGOOD may ! | | " o not cause |
not be valid if ' Startup | ! irz(:tlltglltches dgn:g: \ PGOOD to PGOOD may not P
input is below delay PGDFLT(rise) signal a fault be valid if inputis = |
ViN(PGD_vALID) below Vinco_vauo)
& 7-6. PGOOD B /7B ( AEHE OV HHF )
R 7-1. F3 PGOOD RMIRES (HEMLETF ) KFH
BB R Eh HBEA HH AR (U2 | LA tocoriniiss) 7 HEBEIK PGOOD i )
FoEH H L
Vout < VouT-target * PGDuv H. t > teeprir(fal) VouT-target X (PGDuy *+ PGDhyst) < Vout < VouT-target X (PGDov -
PGDyvst) (15Z 1 K 6-8)
Vout > VouT-target * PGDov H. t > teaprLr(fan) e B H LR
Ty> TSD_R T, < TSDiF RS R LR
EN < Vgy Falling EN > Vgy Rising HLESE % H HUH
Vee < Vee_uvio ~ Vec_uvio_Hyst Vee > Vec_uvio BAREHH bk

(1) AEABSMRZITIEE , PGOOD £ ¥R IR R , X SONE BIA R 52 8 i th o IR 2k 5 R B DR tesp ( DABUINE A
#) .

7.3.6 A% LDO, VCC UVLO #IBIAS #A

VCC 5l /21 LDO it , T st ridshl g i . e f i 3V 2 3.3V. BIAS 5|2 &5 LDO 1)
BN . 1ZH N AT ER R Vour LURBDR TREAR A N IR . WSk BIAS HLEAKT 3.1V, I VINT F1 VIN2 H
BN ES LDO fite .

N T Wik A48T , VCC B UVLO , FI7E A8 o T AR I B iR HEAT IF 5 #4752 175 6.5 I Vee uvio
M Vee_uvio_HysTe IHVER , X% UVLO {HA1 LDO i &R H T4 S &/ Vin_operaTe M ViN_oPERATE H fH-

7.3.7 H23#/ER Vepoor.uvio ( CBOOT 5147 )

N (HS) JFo B EN 28 H B T Vi B E . 3E3E CBOOT M SW Z [A] [ L2 28 Coor HEHATEE |, HI T
CBOOT 5|l L ETFEE] SW + VCC. SR FAER T — AN E % %, DUSE KPR sk /b 45 s 1F 5
B TI AU FAE By 10V B0 1) 100nF 2585 . Veoot uvio BIME ( SLAUE 2.1V ) BTELREE HS FFRIE
WIEAT . WR Cpoor AW HIEME Voot uvio BT, WIS RTESATIF HS JF R Z 1 38— MR
KIIFEHEE S

7.3.8 SW T 5 [EER A1

N TAERZTT AL EML, Z8sfF B2 T il FET S 0 (i i r BH 8% e B U FET BXBh & 1Rz . 62 18
7-7. iEid RBOOT 5INHAEMI HLIL ( HELRIAEE ) $U8CR IRl CBOOT HAE ( fELk ) « ALt T~ 3 m  HE
MOSEFT.
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VIN
VCC
cBooT € ———-
? N
|
.......... L I
RBOOT T :
|
—_ > |
SW

& 7-7. %~ RBOOT IhBefk &4k s %

T RBOOT %} CBOOT 4% , Kt EFFifia dE 5. Pk , E3 & T 150MHz I, SW 5 Ak A4 & “9&
F” . 100Q f)3 shHBEAT N T K2 2.7ns () SW T5 5 BT | 1% 100 Q Bl s SEBR EIEFR T SW 5 Sl ph. 78
KEFIEDT , XFEK I LTI AR SW AT SO P I RE R A RETE 100MHz iR % . RIS AT LATH R 1 2
N oG BE RN AR B I R ok . 1BV, LTI R BEE N R B T iE K . BE RBOOT HLFHTH & |, 7
it FELA 72 A P M 75 0 B PRI . SR B R AR R D) 4 th S PR 5%

7.3.9 ST

MR — R IE T EAREH T RIS SR 4. RSN H BRI 7 R B E RIS AT
T A ] PN 70 HIOK S8 5 S SR B s R T BB R S AR B R 2 ARG, W] LU B8 T 5C M
LA R AR SR S o SR E A BT AR gD FMSUHY P R e R A S o I e 0 e O Ok
s RTERL IS ] TR HL A7 A 45 BFA G b o A2 2% FOPRER AN , 1ZJRAAE FM ORI TV Sy NP IE L ke &
HAES/ |, BERSHS U BRI BRIFE S FIT SR LU R o SR AF TR IR T (R AR A 36 AU Tl AR AN 2 1dB , 1T FM
St Y 0 B O P IR L 6dB.

a3 I T R SR A A7 A% (LFSR) BUIZ S BRI i o SRR RE B BE AL A A2 45 T BR 11328 A AR AR A

T R it S0 o ARBEAURECDAMIS T 1.5Hz AR E S | SR A% T35 Sy

SN AE S5 AF IS Bl LA A 9K 5 AT AT o U — SRR 2 A, MATTT 5% AT e

o IPBRAE R RS RI AR

o EEIEEN , MEER AN ARG, £ FPWM BT | BIMERA gk, RATIMAL T aRES

o fERRARE S R A8 DU Sl IS AT, RS B AR S , WTTZE R A 152
15 6.6.

o RS AR B ED .

7.3.10 /5 Z0HM Ik fEH R

e P A3 T SEMER R B, TR LR ST RS R ROIR I R . BUR B AN AR SR AR

« NIC ¥ VIN 5l E | B UVLO.
* EN HTHTHr#81F

o MWL IR

o TR SEBRIR S E

KBRS G, 1C R PAT UR ER A
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IC FHR U 7 i I A S HE SRR T i B
TR E N A B, TS AR 05 . IXPEE S o D2 AR R R, e et BB AT 3 30

But

=g

R, Hav R T tes AU TALIA 2 B 75 B 90%.

S, XA AT AR IR TR RS IR BTG 00 SE LR B, 38 Fo VAT BE R B A L R A s R B v ) SR A, AT
FLIALAE i3 20 40 B i R BRABLITT AN 2 i A B2 . 162 B 1) 7-8.

1 -+— Triggering event

If selected, FPWM

If selected, FPWM

<— Triggering event is enabled after

is enabled after

: — -+—regulation but no é — -+—regulation but no
_,E - ten later than tssp _’f - ten later than tss

3 VA P a— tss —p Ven 3 VA Dl tss —a Ven

% Frecce == —————— % FPrecee e, ———— ————— -

% VOUT Set : % VOUT Set :

> Point ) > Point )

*é_ H Vour ‘g 1 Vour

3 90wl ! 3 90%dt .

'8 Vout Set 1 -E Vour Set 1

; Point 1 ‘Z" Point 1

Hoov—" Time Hoov Time

- tgsp ——— +— fggop —»

BIRZZATH | ft A RO OV JTgh |, e 2k o 5 ] DUNCAFAE R IRTT SR, A B TR . JERWRA s ol |, S s AU
WIRENEH tgg MEIE B P HER 10% LAA . FE3HIE , FPWM S0 TAERPIRAS . ik BIRS H BR tesp ( BASERAEIIIN (0]

) R L TR FPWM B2 .

& 7-8. B FNBIT

HNES s TR LA E 2 /0, Sl Bt SR8 T . XA DU MR B IR, 5 808 B X 3 2

REAE =AN 5T

i 4 v s 8 BB O P S B 24 A b PR P 5 R v K 1%
an SR AR T HRE K 0.4 £, MR VRITER. iR, R R A st
MR PR I8 SEVE FPWM A W SRy i s SR IR NN R L o, I A PO L Y o 43z

RO R IRE (B S U T R 2 BB R LN B A, WIS Bas . X EEAE LR/ F T

KA

Input and Output

Voltage

VOUT Set
Point

JEFE - AN AN A2 DA FSCFIT 5 i Y B
R ¢ A R AN R DA fih 5 W Sl A ) o 3 A

A Vv
-‘ I— -——— E\‘— -
\ 1
\ [
\ 1 Vour Slope
,' the same
| «————asduring
soft start

Time

T i T RIS RN R S 2 R TR, — B3 800 3O sl DU RO B, it 2 LS I8 3 90 AR 7] ) sk 2 e
Tho RAEAET IR AL ACMEL | (B0 R4 i A T 46 B /i) 0.4 4% ELRFSEIT IRl 128 ASmb ek ), 0B U _EmT AAE PR 230

Ve i A2 BT 52

& 7-9. ANEREFRE
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VOUT

(2 V/IDIV)

IINDUCTOFl L
(1 AIDIV)
VIN
(5 V/DIV)

Time (2 ms/DIV)

E 7-10. MEB&EP'WEE ( VOUT =5V , IOUT =4A , VIN =13.5V § 4V § 13.5V )

7.3.11 B /E R E
S5 FEL B 43 T 2 I 4% SR B R TR LT S RIR -1

FB

B 7-11. BB T RRA B

s (FB) 51IER ML 1V JEE R . FB 5 s o P S92 i 2 o 1 o 5386 s A 1R f HE R R P B S
FHH PR R B A be st s o Al A 7 R 3 kw72 A Sy HH fE R AN 45 € Regt 180 N ) Regg. Rppt B AT
10kQ A1 IMQ Z 8. il Regr A 100kQ |, 5 1MQ ML RSP rEge | 580K B BHAE AH b 7] B B R v
¥

Rerer
Rree = Vour —1

(3)
WAL, ATREFR A5 Regr HFERI AT 228 Crp RAALIRF AN
7.3.12 LA B R
2 BB B AN MOSFET A% & 37 e 37 B bl 78 1 i 175 ol R A5 2R .

il MOSFET o ifit {47 2 it i Wi i S A2 AR M SR SE BT o 2 iR D SR AR 0 1OV U TR J SIS, ks
MR EMIT IR ERENTT ORI, R w5 i 5 R LR € s i B /IMEL S B A s U5 A B85 £ i L O
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FR ML R AT BB T R 3R AT S KB LR AN B o5 s esn , I s o 35%
I, ) T PR 2 B o5 22 8 P sk o

LARMOT IR, MR ARAE I OGS asfE— R, (RO S8 1F SRR e v s 2 ) 2 AT 00 P 7t PR AEL
i A KMo A SRR S IR AL RS AR 8 T Is_piemit , WIFRFAIASIER | B RO AL R 2 IR DA T
— BRI AR R B RE LT, AR RS kW, JF H R E B ek Bk Sl s 20 a0 — AN er e,
(IPIP SRR/ S E

sSw
Vin
(0]
(=)
3
©°
>
= LON < tONiMAX‘
S - >
0 —1— — >t
-
Typically, tsw > Clock setting
<
<]
5
o
S
[$)
=}
e)
£
0 » t

B 7-12. BRRERE
NHEFRIE AN T Ins A s 208, DRt Ky LI A o e X W ME A P I . 8 T IR i
I H 2% R B IR A S .
WIRAFAE NS S OL , Z S R AW S MRS |, IF BLAEIESE 128 NP I 2 LU R 444

o R RAR T R B AL 0.4 15

o HBEEHIFRE KT tesy MINE] ; iS00 7.3.10,

o EUBEARTEIER NIET , R EE BRI (A 5245 5 .

TSR | B3 S AT |, JRTE tw B =R B8 3. Wrak s B 76 ™ 5 L IR A O T BRI 28 1R T
. HSHE 7-13.

— BB, SRS BERE T KR ; S E 7-14,

Vour Vour
(500 mV/DIV) (2 V/DIV)

&

i
.- ‘
g

|
IINDUCTOR » IINDUCTOFK
(2 AIDIV) | (2 AIDIV)
Time (20 ms/DIV) Time (20 ms/DIV)
B 7-13. Wi [a] i) r R AR IR R R B 7-14. JEEHIKE
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7.3.13 HEHr

2 IC 45iR T 165°C ( MLAUAE ) i, $AOCHE I 5 P P S TF SR BT 1L 23 A B 45 IR . KT 158°C B AS 2 fik
KAFWr . KRAEMRWE , BAFSFIESFHx , HEIEREKEZ 155°C. L RFZELT 155°C ( HTU4E )
1 Y = ST R = o) 8

8T A e W, 4k VCC ik . N TR IE T X VCC BN B T S B e , S VCC fiEH Y
LDO F&A% T HLy PR |, M g4 Rl S IR M o 22 F . AE RS AE] | VCC HL i B i P& 28 J L =2 %

7.3.14 A BJEHR

A AE VT N TE T TR A IR B AR IR A N U IR, IR I A i oAy R RS P S e AR ke S B o

BIAS 5 fil/& LDO fu% N , Al A K2 B ekt e . @il BIAS i\ 5] JHHE B 3 A2 5 28 10 4 o, mT M
Hsm I BUD B ZHEIRER NG IZ Vour/Vin I HE R BEMK .

Output Voltage
Nest xINput Voltage (4)

la vin =la +len + (laias+ o )

Horp

lq vin T IZAT (1K) PR e s TH AR HL U

lq /&M VN S TR L. 152511 6.5 T Iq.

len /2 EN 3 PRI . an s EN 3] VIN , MIEFEZHER. 16367 6.5 P lpn. WIER , W

FMCT BV WL, WA R E 24 IRHME .

° IBIAS iElii BIAS ’Eﬁﬁ)\&ﬂlﬁ‘ﬂﬁﬁ EE/)?fio 1%72%@%‘ 6.5 ':F'E/‘] |B|ASO

o giy 2 T BCE i H S ) S T AR AL

* Mo PRI AERCE , NS A BT AEER T 1o vine Nef = 0.8 52— MATEIEHIEAT
FAF T B R T E

7.4 FThRER
7.4.1 B

afF EN SR SR 4E s TSR HIThRE . 24 EN SRR T 0.4V i, B Hgs RN LDO ¥y ikt Bk , 2%
PR T ORI 2. FERIRE ST |, B AU 2 0.6pA ((JETH ) o

7.4.2 FRHPLEEEC

WS LDO fJ EN BIEARTHH S5 . =5 EN SRR T 1AV (HORME ) BART 4 H s iR 56 4 g B {8
i, P LDO ¥ VCC HEFRETE 3.3V ( #A{H ) . —H VCC = T3 UVLO , W& ek S, Ik
EN 510 L i e T HoRs S A RE B , 500 SW 5 RN B D% MOSFET K fRFF GRS . i 1HiE R H]
UVLO f&#. ik VCC M EART I UVLO H~F , T4 (oK o< A

7.4.3 TrEHER

WEEN SIIHFLE Vens Vin 2%, 2 T Vi operate 23K, JF BAAE H AR 2611, 1288 0h Al T LAF
B 2 TARR M S0 204 EN SIBER R Vi, 3R] BAEE N B0 fn A\ S B 50/ VN operaTe ISR
SPEEp

FETARRETT , MRAE ORI A A L, A SR AR

EESE B (CCM) « Tk RIRUK T RS R RLST ) — I, TR [

B - BT AR T I RIER KN Oy PFM

FPWM #3 - 820080847« S ik T Rk rL RS ) — 2 I D 82 il AR S (DCM)
BRI A AR S (R R, TR & P AR AR

Fe AR - BRARTT S AR LUBE K FIR PR sl s e g R FH AR

22 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMQ671460
English Data Sheet: SNVSBR8


https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com.cn/cn/lit/pdf/ZHCSLM7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLM7F&partnum=LMQ61460
https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com/lit/pdf/SNVSBR8

13 TEXAS
INSTRUMENTS LMQ61460
www.ti.com.cn ZHCSLM7F - MARCH 2020 - REVISED AUGUST 2026

7.4.3.1 CCM E=R

ARSI IZAT I , W2 7.2 M 7-15 G . £ CCM w, ZasfF LI AL 525 B (D) FT7T W
w i (HS) A (LS) NMOS JT55 , MM BtAz e i th i . 7E HS JFk i , SW 51 JIRE Vew 2812
KZ) VN, USRI L BAERTERE RGN . HS JFoR S Hl2#oC . £ HS JFICC I ] tope , LS JFRATIT.
LU FUIE TS LS JF R , X im ] Vew i LS T3 it i i B R B AL BUR o BB as AR 1T o5
PEBLORFFIEE B4t HL T . D 1 HS SR AE T 5C i 391 P4 1) Sl I 1] 5E X

D= tON / tSW (5)
TE ZREFFE R BAR e SR e e s b, D Bl IR IELE , S BERUEE

D =Vout/Vin (6)

B 7-15. F4ES@EEA (CCM) T SW HE F A B2 38 B I T

7.4.3.2 AFHENR - BHBRET

G ER AR A RS . — MR B a2 1T, w] AR G OR RO EAE R S B AE R A R
BATZ 5., A—RFRA FPWM R | RIMEZE S 3 R AR FRH AR o 8344 AR A =0 Is AT U T BT R
PR &I, 1SR 4. HER , DR EINBESFDER , Brg 848l FPWM #0217 .

TEHNERT |, SE AR T KM 2 — EE oK f RN R B M 80E1T . BOAEESITRAPIFAEAR
RIRFRR .

o THREME , ¥ DCM 81T

o BEAI

TEER , BARX AR AR B AL AR SEELH A R T H0E 1T |, (HEATR ST .

7.4.3.2.1 —IFEE

TR BT B 0k S ) e O RS IR R BRI AR SR R Y 45 e 1 [ e Ve E A . IRE T R IE S
i A0 R P AR T PR A S0 FL R - TRV E IR B O U, BEE R R R R | PR N A 2 DR
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w _ ton Vour
~ tew ViN
o YN
(=2}
8
o
> ton | torr. . thighz |
% » > »
- ” >
i
A
€
o
30
O ek
5 /\ /\
S lour

TEEFBRT , —H SW A HIRBEET | (ISP L%, Bk | 247 BP0 |, fith i T COM Mk o e B et i —
PR, B EE4 DL DOM Bzl

& 7-16. PFM #:4E
Zas A B AR T BA NG RS R E . IRERDE M AR T RACE S, SEn afEE . R
Ja , BRI OR LIRS . X R AR ARy PFM R0 .
7.4.3.2.2 |47

HE g By T, Zas Pl 2 PR . RE WSS Comp MK JF H FB iIfa 5 ikcE sl St E] FB
M2 AR 2, Wi IR RE . &SRR | 7 A 3R T R 0 Bz A7 I 9 4an i FLC bE I AR K
e s, M R A UKL 1% it

Vour
o 1 Current
2 1% Above Limit
S Set point
>
§_ Vour Set
g Point

0 Output Current Y lour

FEEBZIRT , — B R T SR 1/10 RIZ0E HR L i th BB in | DUEAE e s e 4 3 5 2 8 ) i HH U 1% P,

B 7-17. B3hBEN T AR R S H IR S R

£ PFM BT ISATIY , 5 ZEAE M e B4R A6 /NI 1 B IR A2 B R EGE PFM Al 4% . PEM o (35T
Vour LA B E w2 ok . Wik Vour EER M EAT RS, WATBLE Voyr B0 FPWM R i
PG R/ B B M S B
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7.4.3.3 FPWM B3 - BHAHEIT
5 a7, B A EEE AT IR FPWM B2 4T ik A ) i i,

£ FPWM BT, BRAE R ORI (RIF AR . O T ORFFIIR | SeVrA IRV B 1 AL PR o S I FRLIAL 52 S 17
PR R A P PR ), A7 SR S el R ME , 1521417 6.5,

Vsw

t Vv
4 D= o~V
IN
VIN
(0]
(=2}
8
E -t fon :ﬁtOFFb
=
w
0 >t
tsw

ILpic

IOUT ,_____74..\... ..... A
0N ripple > t
N\ Y N\

Inductor Current

75 FPWM B, BDE lour /N T lipple 11— , B2 SEHL%EL: S (CCM).

& 7-18. FPWM #HRIE1T

XFPrA et £ FPWM BT, R il g 2 6wy, BIASEFE 8 0 38 B g SEBIL B J S B N 1), DDA P AT
SRR ANTOAE RS K b it P e 300 1) SEE B0 R 4 AT O

7.4.3.4 BEENE ( BEWARE ) BT

Bt N R 5 P b SRR G I TN T A 45 I 5 B PR P i L S e N () (3 e A A L A
HRSRHL ), SR RS Y R o MR R R G 2 R B ORI R R R IR B KA B LR B R
TAEM R B B I, W Bl R B, BB U P A AR A E OB LA o SR B85 R AE HL IR
BRI BAT , MR KA E IR B E Dy e T E A AL, AR B A (R, B AR TCIR U Y WA i i gt 4T
AT I A B S S R b, RIOGE AR AN E VAL, e Dt T I AL R DG T DL
HEE. R, FE o B T PR G B IR A B . — BAME B IR 3% T RO R A s |, A Rt & 5 A
FLBR T EOR K AU DL G . AEIRSE2RPE R, AR RS AF OR FF S IEARES |, JFBHAE S — I B R 3, HR RS
VbR AME R LA T o i T Sl (8] [ e ME , BIIM SR T S COT 2l 75 i as 1 iz
ITREL; ES K 7-19.
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sw D= Jon _ Vour
A tsw Vin

® V|N e
o | Jlon = ton min
5
>
= _ torF
3 - >

| >t
L N —

tsw > Clock setting

i

c
o
5
(@]
S
[}
>
©
£

AT | B R R | T A A P % 37
A 7-19. BEHEBEREZBIT

7.43.5 K%

JEBEISATHE SONARA 75 MR T B LI &5 o 22 LU RN i s b . fE25 5 P RRR T, a2 ke
SRR (R (KPR o IR BZIRMEG , WRORFFIS B | S th IR R B AR A e VPR LR R R TR T
I [A) AE KR R RS AUS |, BA IR BT A AR . — ELA B RS B B — B K ) Qus
HITE B R P TA] ton_max » IHRTEERT DUOTae— DN . Nk, — Bl FAAFE R ORI [a] , B 52 ok
IRAEPTE R B TSI, RS NIRRT E . ORI R 2 A, BIEFE S AN ton_ max L
ST R L, U S B NSRS Vpropt e AORMIEREFIRERIEZE L |, S HK 7-9,

Vprorz if Inout
frequency = npu

i 185MHz - Voltage
o) L
& Vbrop1 P Output
S Output [ i Voltage
2 Setting Y T
> »
a P
2 p
: i

0L > Vin
Input Voltage
3 iL
5 A
G?.J- Frequency
L Setting
(o))
£
5 kHz lout
(,;; 0 » Vin
Input Voltage

i oy R R MR SN RS (B R 28 - R AR FL R A P I e B 2 R 22 R IC SRR LRSS AR . SR RS R AR
ToiEAEKZ) 110kHz B9 N R AU R il s, 0N FL IS 2 BRER B AL U

Bl 7-20. R RIS A LR
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ton _ Vour
D=
tsw Vin

torr = torr_mIN

ton < ton_max
- X

-t

-~
tsw > Clock setting

Iripple

\j

Lo
o YN
(o]

8

©°

>

=

%)
lour'Rosts =

i

c

&

=

>

(&]

Z

o

[}

>

©

£

0

J BRI FOTF SR BT o FLIRES FLIAL 7 2 B I R I Bk S A O I (R A REIR B BT A OB DRI, AR R B 1ZIR T B2 21 ton_max HIPRL .

B 7-21. [Ef&EHETE
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8 N L

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

LMQ61460 DC-DC [ J& i 4 2% 38 F K B W ELVR F R A o A BRI BELIR HUE , B K IR 6A. 7E
400kHz T 4 2 LMQ61460 , Zasfhnl IAER SRR EE = 222 95°C BUIE I T RS2 6A ELL 7% ; S . W
RIABRE N 105°C HAR B E N 2.1MHz , W HEFRAZIR N 4A ; 1ES T i LR S H i oL &
DL & A2 T H T8 LMQ61460 & o1

8.2 LA A

Kl 8-1 SR T asfHBy St RN L . A B AE S BN T AR R S HOT IEH TR (E52 | WEBAMEET X
(O Hh R LA B Y L AT T . 3R 8-2 NP TIHRRE , 4R A 1L W B A SR T .

5V to 36 Vinput

Rent VINT VIN2
g CINiHFW__ CINiHFZ . C
T —|— IN-BLK
% Pen! PeND2 L
EN/SYNC PGOOD
BIAS
SW — "M
RT Cer ——
CBOOT
vCC
RRT§ Cvec RBOOT

T AGlND FB
L

B 8-1. 7 LA EL B
8.2.1 i ELR
% 8-1 /R T v AR B S

& 8-1. RIS H

Bt SH ~ME
LIPNGENES 135V (5V £ 36V)
16 5E fow M HE 8V % 18V
LN ARENES 5V
S KK R 0A % 6A
AR 400kHz
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F 8-2. HLA SR AAE

fsw Vour (V) | L1 (uH) Cour ( FEAE ) RegT Rres Cgoor | Reoor Cvce Cer (PF) | Rer (kQ)
(kHz) L o Ul (kQ) (kQ) (MF) (Q) (uF) FF 7
2100 3.3 1 3 x 22uF P& Ao 100 43.2 0.1 0 1 10 1
400 3.3 47 3 x ATyF Pz s 100 432 0.1 0 1 47 1
2100 5 15 2 x 220F i i 2 52 100 24.9 0.1 0 1 22 1
400 5 4.7 2 x 4TVF Vi v 2 58 100 24.9 0.1 0 1 22 1

8.2.2 JEH R W FE

DU e i A K 8-1 Flisk 8-1.

8.2.2.1 IEHIF MR

HFETT RAAR I T DU HE R AR B RS o BURIIIT RIAR R BN R |, 8 H 2 KB = (1 &
GUR . AL, BURITT M SOV AN ) RS A R RS BB R R

TR TAEMURE | 05 R R RS AR . S HIE T e SR IE F . X TI12847 %y 400kHz (1) HL B
WS R E 8-2 ; X T 7% N 2. 1MHz FIHE | ES K 8-3. XML B /R THEREIRE T 4EIF %k
IR RN TEER, THERRERIEOR AR, R RARIXSE 2R R — N R AT, (BT
F AP AR AN R T F T A R A 8-2 A 8-3 Ml B8 . i FE A (35 T LMQG1460EVM |, HL AR T R 29
100mm x 80mm. FRAEFRAL T 5 K 4 X A H LKA U R o ya , WA IREEEEE N 105°C HIF R & E
9 2. AMHz | A7 5 LRI R 1) 4A.

130 135
— Vn=135V — Vn=135V
125 — V=16V 195 — V=16V
— Vn=24V — V=24V
o 120 \ IN 5 \ \ IN
= < 115
™
g 115 % \\
© ©
g 110 g 105
g g \
}0_) 105 \ g 95
£ 100 N 5
5 \ 5 8
g 95 A\ < \
%0 75 N
85 65
3 35 4 45 5 55 6 2 25 3 3.5 4 45 5 5.5 6
Output Current (A) Output Current (A)
fSW = 400kHz PCB Ry JA T VOUT =5V fSW =2100kHz PCBRy JA T 25°C/W VOUT =5V
25°C/W
& 8-3. B P RIR B S BRI R R R
& 8-2. BRI S R R R

T3 AN AN T TR R A 1 A I 0 AR R R B K R /NN LS o B TR R 2 A TV A
I 1] B e 2 B I [0 BEAT 1435 B 2% 1 R IR BE R, DRI SRR 1 000 T 7 B E MR IS 4T A B TR AR 2L

SRR BN RE TSR EITR | i Rl 7

g Vour
SW= VIN(MAX2) - ton_min(MAX) )

R E G S AR F S TR TR L, AR AR 8
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oo Vinett(MIN2) — Vour
W= Vine(MIN2) - torr uin(MAX) (8)

Hrr e
* ViNef(MIN2) = V|§(MIN2) - loyTt(MAX) % (Rpson)(MAX) + DCR(MAX))
* DCR(MAX) /& HL/#&#% 1) KX DCR.

K torr_min(MAX) il Rps(on)_Hs(MAX) , 155417 6.5.

EPUANBRFI 6442 IC HAESRILE . ESTT 6.5 HI fapy. EIRFIRN | W202% e _EiRFra YA IR ] %
f BERE . VINMAX2). ViN(MIN2) Fl 3 2E 40 2 SR S

Y2 N SR AT DA AM #3075 . %86 R F A4 DAL AM SIS 400kHz R4 B L AM S5 i 2.1MHz [
B1T. fEARRIY | i%EFE T 400kHZ.

8.2.2.2 EHMHIE

o P a0 PR OB A P G e A R 2 AR BB IR T o SR it R Y B T 6.3 Bk 3 IR As M4 T Regr AT
Reep 41 , I &t IR 5 e s Z [ (A o Fedfeds @it fReF FB 91 LAY HUR 5 W EIEME R VRer H15E
SRR HH LS o 93 s 4% 1 L BELAZ M8 75 5 UL 22 A Hh 00 380 2 TRV Ao 0/ A FL P 2 P AR P RABUE
H 2 AR TR . Regy BUEWEDY 100k Q |, KN IMQ . WIERy Regr &8 7 IMQ |, IE A A2 LE UL
HL LS B P AT 45T L A 2R AR (2 5 ISR R AR R L (TE 20 1Y 8.2.2.10 ) o E#¥ Regr J5 , (] 2K 3 4%
RFBBQ VREF E@*ﬂ?%f\'{ﬁy‘j 1Vo Xﬂ“?ﬁ 5V i_\‘{ﬂ ’ lﬁ% RFBT =100kQ H. RFBB =249k Q.

8.2.2.3 HuJFAS kR

FEL SR ATV A PR B 56 RS O S 8. PR R T PR SO L R I D (B A5 1, 38 W B 3 D i Kyt FRLIALI
20% % 40% Tufl. 2KERW , X TAABERMANEERN RS , RIBRSU TR R R AR 30% ;
T EATAMABIER RS, Gl e 12 AR, WA 25%. R, o R Eic /T & ml il i
RAB R FH I FRGCR BRI, T3 20 FH e K 3P i . 7 R 9 mITHA LR . 8 K 2 RS IR S B
e EAURBIRESFE T K=0.25 /5 7 HIRL N 6.25 w Ho G T — My 4.7 wH.

Vin — Vour Vour

L=
fsw * K- lour(MAX) Vi

)

L SR 21 F) PR L IR0 A (B0 20 2 /D 5 R P 5 IR BRI 1 s AHSE (TS BT 6.5 ) o BOR/INmr il DR RIS Ay Hh
I S ) R SR AN A RO M A, BT R R AN ERRAE , SBCRRER TR . B
IR EHTRIRE ILLs B 7EFRACHRIRAR B RS | (ELP AN i JRR s o (i AR R BT B i X — BTl e S 3L
TCAFARIR B 20 HUERER AT o SR BRSO A e 1) P R 3 BT AR R RO AR A, (R LR B R TR
RIS AT . BB B B BAEA , RVRAE — 2 AR B TR0 U SR O BUE F it (HAEE W = T 1IMHz %
T, EMAAEZHASHFE. AT, BESSEA RRAS N T 2 0 m O R R | ps (EZS BT
6.5) o AT EERIENEIRY , BEREAS N TR 10 P4 M. SOk HURAE 52 30 s s fi R BT B
i (1 B/ LR SCB A PR ) o AFONZRIRIEIN , AEIER G OLT | /) H RS S AL AL AU D T 85 A B KA FL AL Y
£ 10%.

Vour
L2032 ——
SW
(10)
30 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMQ671460
English Data Sheet: SNVSBR8


https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com.cn/cn/lit/pdf/ZHCSLM7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLM7F&partnum=LMQ61460
https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com/lit/pdf/SNVSBR8

13 TEXAS

INSTRUMENTS

LMQ61460

www.ti.com.cn ZHCSLM7F - MARCH 2020 - REVISED AUGUST 2026

JiEa 10 BB RS B G B T B 84T . AR BT B R AR s R 2 08w, s 5 S EEER
HILE 50% LAN , TR 11 A TR 10,

. Vour

L=0.2
fow (11)

THER, WAREFRT AR 9 205 11 THEAR i U LS U 2 3 BOR e SGRT fa
AR (ERG B 2 (0 L AORE B KR R AR . 1§ S BT 8.2.2.4.

8.2.2.4 HrHH FAASIER]

Bt AR AR BT S L ESR HRGE 1 i R SO S BB S RE o it A AR bl SR S R RGE |, A
H % R SUBR E . R 8-3 AT IOy — 28 DL B th LA 45 A0 Cre . THIER , 1kQ Rep 2215 Crr
B fEORBI , FEUCERSVERE |, K 2 1> 47uF /ot A & | # 22pF P %N Creo

& 8-3. KA ERF SN Crr &

3.3V #Hj 5V $rth
P 3 AR
et L Cer Wt Cer
2.1MHz /Mt 3 x 22uF 10pF 2 x 22uF 22pF
2.1MHz IR S 2 x 47pF 33pF 3 x 22uF 33pF
400kHz M 3 x 47yF 4.7pF 2 x 47pF 10pF
400kHz B 4 x 4TpF 33pF 3 x 47pF 33pF

N T RSN A, FPRHIR ESR R A S 5 i/ R IR . R 8-4 ToR A r AR A AR
I A A P BE P Crp A, P DRI X S e T o et o HH R LA %

R 8-4. BN H AN ERFHUK Crr H

3.3V #irHi 5V it
it [ 7oy

Cour Crr Cour Crr
00KHz M 2% 47yF WGEEHLAEE + 1 % 47OUF. 100m @ HORIL% 10pF 3 % 220F K175 + 1 % 4704F. 100m O 1 10pF

i fil A 2

123 oy He 3 b 73 Bl

200KHZ - 3 x 47UF e g + 2 ;uzaopF\ 100mQ HfEE% 33F 4 % 224F m%%ﬁzzé%;seow\ 100mQ 220F

L A i

K2 WP R A A R LA A I /N T AR SR A BIUE B 55 WA A0 A PTGk (VA ] PR S ORI AR RS L il PEE B AT P I
PR, AR 8-3 ML 8-4 i€ 16V XTR i as i) F# WU ML R FRA . A R AL P P IR BRAIR . ARV e I %
BARH A S, WA REH 2 LAy H S 2 L 4%

8.2.2.5 I\ AR BLIER]

B T RS0 U IR T S S 5 LA B R B TT 2 A, BN R BRI N R B AR PR A T — /MIKBHPTIR . 1ZAR A
g N o R 10 w F IR 2 , e (L 20 2 /D ik B S BT 5 i B K N FELR. 5 el e R B N R PR 7
fio AIDAME K% L2 DL B BRSO L 4038 | IRAE SRR S TR R RSN L o kA |, M RAE AN S Nz 5 |
JEI%S ( VINT/PGND1 #1 VIN2/PGND2 ) FAEH /N2 RS 100nF P A8 | A # B4R AR | noNa RN
B 45 ) R R A A SS IR . X L A AR IE AT ] SW AT IR, AT FRAK SW AT S _E i K HLE AT EMI. PR
i 100nF FLZR 420420t B A 50V [ARAE R |, 3F FLEA X7R (BB EERE ) B/ . VQFN-HR (RJR) :357E
PSR T NN L 51 RN R A s YR 51 X (15400 N FE 25 8% RE S IR 0 IR EE X N D% MOSFET s3I IEff
A, T E RN S B A Rt . RSBl R T A 4.7 0 F FIEA 100nF M A, B4 VIN/
PGND {7 &% —~. WAl ATESE 21— ME A FA 10 F,

R, 24\ I 1K Fi Adf PR 15 Pl e P A T B EL A B2 5 2y N RS R e s 2 AR T K B R Bl E £ i
B, JEHN . ARSI R AE ESR AT B ] s IR S| 2 S1E I d A IR ERE TR . AR XA
A1) F ARSI AT B A B Hy B AT S LT AR A\ R RS PO I r T R
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REHMAIT R R AP BN A s . iR 12 Wit Sz a0 12 KR PR Lot RMS {H , 1545
SRAAZTN B 1) 3 R AE foe K AR AT A%

e = lout
RMS =~ 2

(12)
8.2.2.6 BOOT 4%

e TR A B A SERE CBOOT 5l 5 SW 5l iz 6], MhH R IA7 I RE & T M oh % MOSFET
IR SR B A ik . R —A> 100nF IR (XTR) B & AR , EZ/D N 10V,

8.2.2.7 jBBhHEHEE

A[YE CBOOT #il RBOOT 5| jHlz [Bli#E#:— AN A sh L es . BRI EMI X F Rt N A2 X EE | B mA
SR XL G| B2 )1 100 Q HBHAS I RRIE M. BIEfEH 0Q |, ik pP AR HAR /N | Wit N iR 2 E
W, WANF 2Ve —4~100Q FIE S EEHSS , X T K 2.7ns ) SW 35 & BT A | FE/E 2MHz B 3R %
%1 0.5%. N7 HRIREHIREBCR |, ARflikiF 7 0Q. ERZEIHNT , iEF KT 100Q [ RBOOT H
BELAE & AN PTER , DR = A 1) EMI /NI 2508 A 2 DAIE Bk — B PRAIC R 3 2 S 3 .

8.2.2.8VCC

VCC 5 & N # LDO mifart , AT NeHas i hl it i . 1%l % 2275 VCC Fl AGND 2 [ii&Ef:— 1~
1uF. 16V PEHRAESR | A THRIEFIEIT. 8% , B e sb B nEazmt . (2 , &bl HTHN
HLR IEH ThRede it LRl (1§21 7.3.5) o EXFENLT , FHIEN 100k Q 1) b7 f P 2 — D AEE N iE
o WHER , 2 Ven wake < EN < Vey I, VCC fRFfmiHF. VCC LFrFRf i i E Dy 3.3 V.o 15204 e ke
2 2 H BRAT AT AT A1 8 L

8.2.2.9 BIAS

HTAREIE Vour = 5V, Btk BIAS 51 IERES] Vour LAFEMK LDO ThE4FE. it R SEME LDO i | A
BN, TTEITIFEN llpo * (Vin - Vout)e 34 Vin>> Vour HITESRE &, RN A S B mEE. Nkt
% Vout M FIBEAEHE & 5] BIAS , A LAZE Vour 1 BIAS ZEIHRMAT 1Q 1 10Q Z (6 R BE B . 7] DALE
BIAS 5l It dmIn—AME N 1uF B 55 B 2 a4y LLJERR M A .y, BIAS 5l L v K E R
16V.

8.2.2.10 Cgr Al Rep 36

RIS Crp F T 2G5 B {IK ESR i FR 25 458 1 PR (0 AE A5 408 FE RIS A W) . o bR T 1hG PR 28 1T DLKS F B i L g
IS B AL 32 IC 1 FB i at , I A2 —A 1kQ HFHAS Rep 5 Cep B EK. WK M A ESR F 45
ik T 200kHz , WA H Creo

R B RN T 2.5V, Cep MK, I AT PLZRS . WnS i EERT 14V, WS A Cqr, BA Crg &7E
LS E M DU E A E

8.2.2.11 44 UVLO

TEREEN T |, FE SN EHRAMHE N UVLO HEEAFIHE B, ] Dldd i & 8-4 HH R H
PRSI . AR A AN B R B AR N Von » TR N Vopr. H5E , Reng FEMETE 10kQ % 100k Q 1)
Yo NIERE , AR H T FERC 14 1 Rent M1 Vorr. Reng B R 4 IR 23 A 20VH FER LR W B . 720 13 7
ﬂ“ﬁ RENBO

R Ven - Vi
ENB =
lowvioer - Von (13)
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EN/SYNC

&l 8-4. /8 EN i UVLO

V

Vore =Von * (1 = VEnhysT)

(14)
7N l:'j
* Von N VN FilHLE.
* Vorr N VN KWL T
IpiviDER 973 Hs 28 HL UL
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8.2.3 M/ HZE
BRAESA W, BILLFAMEM : Vin=13.5V, TAa=25°C. & 8-1 R T HLEK , % 8-5 SR T 15 BOM.
100% 100%
95% -”‘—_\ 95% —
|1 i Ly / \§\ 90% e
90% — — / /
] 85%
R 85% [ £ 8% I/
& g0 & 750 /
o ° 3 ° /
2 ° o
ﬁ 75% :LE— 70%
65%
70%
— V=8V 60% — V=8V
65% — Vn=135V 55% — V=135V
— V=24V — V=24V
60% 50%
0.001 0.010.02 0.050.1 02 05 1 2345710 0 1 2 3 4 5 6 7
Output Current (A) Output Current (A)
Vourt = 3.3V fsw = 400kHz H s Vour = 3.3V fsw = 400kHz FPWM =,
& 8-5. LMQ61460 3% & 8-6. LMQ61460 %
100% 100%
95% —— 95% —
L ——T 110 N 90% / ]
so [T By /4 —
_ |17 1 N . 85% // /
£ 8% 2 80%
2 g0 & 750 [/
k5 ° k] ° /
] K] o
E 75% “m— 70% /
65%
70% |
— V=8V 60% — Vn =8V
65% — VN=135V 55% — VN =135V
— Vpn=24V — V=24V
60% 50%
0.001 0.010.02 0.050.1 02 05 1 2 345710 0 1 2 3 4 5 6 7
Output Current (A) Output Current (A)
Vourt = 3.3V fsw = 2100kHz H s Vour = 3.3V fsw = 2100kHz FPWM <=,
A 8-7. LMQ61460 3% & 8-8. LMQ61460 (X
100% 100%
AR 95%
95% ==
B [ N
| =i i
° A 85%
g 85% g 80% //
5 5 I/
c  80% c  75%
2 k] I
] k3] o
EE_ 75% “..LE— 70%
65%
70%
— V=8V 60% — V=8V
65% — Vn=135V 55% — Vin=135V
Vin=24V — V=24V
60% 50%
0.0001 0.001 0.01 0102 051 23 5710 0 1 2 3 4 5 6 7
Load Current (A) Load Current (A)
Vour = 5V fow = 400kHz E ZhE R Vout =5V fsw = 400kHz FPWM #5{
&l 8-9. LMQ61460 3 & 8-10. LMQ61460 %
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100% 100%
o — 95%
% = LT TN 90% —
—1 il T TN °
90% Sy
/"—_ M 85% ///
R 85% £ 8o% I/
> > /
2 80% 2 75%
ko ko) /
5 75% 5 0%
65%
70%
_V|N=8V 60% _V|N=8V
65% — Vn=135V 55% — V=135V
— Vn=24V — VUn=24V
60% 50%
0.001 0.010.02 0.050.1 0.2 05 1 2 345710 0 1 2 3 4 5 6 7
Load Current (A) Load Current (A)
VOUT =5V fSW = 2100kHz Ei‘jﬂ‘ﬁﬁ VOUT =5V fSW =2100kHz FPWM fﬁﬁ
&l 8-11. LMQ61460 X% & 8-12. LMQ61460 2%
3.37 3.37
— V=8V — V=8V
— Vn=135V — V=135V
\ — V=24V — V=24V
3.35 3.35
= s
() [
g g
S 333 S 333
= 2
] >
le) le)
3.31 3.31
3.29 3.29
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Output Current (A) Output Current (A)
Vour = 3.3V fsw = 400kHz EE I Vour = 3.3V fow = 400kHz FPWM #&3%
& 8-13. LMQ61460 41 & flLk ik AR & 8-14. LMQ61460 61 % FlLk ki B
3.37 3.37
— V=8V — V=8V
— Vn=135V — V=135V
\ — V=24V — Vn=24V
3.35 3.35
= )
(0] [
g g
2 333 S 333
F \ F
3 S 3
3.31 —— 3.31
3.29 3.29
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Output Current (A) Output Current (A)
Vour = 3.3V fow = 2100kHz i S Vour = 3.3V fow = 2100kHz FPWM 5
& 8-15. LMQ61460 f1i 3Lk ik g5 &l 8-16. LMQ61460 Fi &ALk itk if R

Copyright © 2026 Texas Instruments Incorporated

HRXXFIRE - 35

Product Folder Links: LMQ671460

English Data Sheet: SNVSBR8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com.cn/cn/lit/pdf/ZHCSLM7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLM7F&partnum=LMQ61460
https://www.ti.com.cn/product/cn/lmq61460?qgpn=lmq61460
https://www.ti.com/lit/pdf/SNVSBR8

13 TEXAS

LMQ61460 INSTRUMENTS
ZHCSLM7F - MARCH 2020 - REVISED AUGUST 2026 www.ti.com.cn
5.11 5.11
5.09 5.09
5.07 5.07
s s
o 5.05 o 5.05
g |\ g
S 5.03 9 5.08
3 3
£ 5.0t \— £ 5.0t
le) o
4.99 4.99
— Vn=8V — Vn=8V
4.97 — V=135V 4.97 — V=135V
— V=24V — V=24V
4.95 4.95
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Output Current (A) Output Current (A)
Vout = 5V fsw = 400kHz H s Vout = 5V fsw = 400kHz FPWM =,
& 8-17. LMQ61460 fi 3Lk ik idRR & 8-18. LMQ61460 41 % FlLk itk B
5.11 5.11
5.09 5.09
5.07 5.07
S S
o 5.05 o 5.05
g g
S 5.03 o S 5.08
5 5
2 5.01 2 5.01
3 >
) o
4.99 4.99
— Vn=8V — Vn=8V
4.97 — Vn=135V 4.97 — V=135V
— V=24V — V=24V
4.95 4.95
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Output Current (A) Output Current (A)
Vour = 5V fsw = 2100kHz SE Il Vour = 5V fsw = 2100kHz FPWM £
& 8-19. LMQ61460 f &ALk it g5 2 8-20. LMQ61460 f1 3R ALkt i B
35 35
/T /S~
3.25 7 3.25 7 -
S S
(0] (0]
g g
E 3 v E 3 4
3 3
2.75 / 2.75
/ — louT=0.01 A — lout=0.01A
— lour=3A — lour=3A
— lout=6A — lout=6A
25 25
3 325 35 375 4 425 45 475 3 325 35 375 4 425 45 475 5
Input Voltage (V) Input Voltage (V)
VOUT =3.3V fSW = 400kHz ]’f[i:jﬂ‘ﬁﬁ VOUT =3.3V fSW =2100kHz E[Z:jﬂ‘ﬁﬁ
&l 8-21. LMQ61460 &[4 ik & 8-22. LMQ61460 &[4 i 2%
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6 6
55 5.5
S s - S s -
Q 1 L o 1 L
i} 3
S 45 ; ] S 45 ; —
> 4 > 4
e} e}
35 - — lour=0.01 A 35 - — lour=0.01 A
— lout=3A — lour=3A
— lout=6A — lour=6A
3 3
4 42 44 46 48 5 52 54 56 58 6 4 42 44 46 48 5 52 54 56 58 6
Input Voltage (V) Input Voltage (V)
VOUT =5V fSW = 400kHz }’;[Z{jﬂ‘ﬁﬁ VOUT =5V fSW = 2100kHz Iélijﬂ‘ﬁft
& 8-23. LMQ61460 %% £k E| 8-24. LMQ61460 JE & £&
5E+5 2.5E+6
45E+5 2.25E+6
. 4E+5 / 7 o  2E+8 F
: [ 1/ g /
< 35E+5 / / P 1.75E+6 /
§ SE+5 § 15646 7 7
8 2.5E+5 / / g 1.25E+6 / /
L
2 2E+5 / / 2 1E+6 / /
S 15E+5 / / g 7.5E45 / /
& 1E+5 @ 5E45 /
— lour=3A 2.5E+5 — lour=3A
. - IgﬂI =6A +0 / / — louT=6A
0
3 3.25 35 3.75 4 4.25 45 3 3.5 4 45 5
Input Voltage (V) Input Voltage (V)
VOUT =3.3V fSW = 400kHz EZJJT%EQ VOUT =3.3V fSW =2100kHz Eﬁﬂ‘ﬁﬁ
&l 8-25. LMQ61460 [k [# i £k & 8-26. LMQ61460 [ [ i 2%
5E+5 2.5E+6
45E+5 2.25E+6 /
. 4E+5 /= 7~ . 2E+6
g / / g / /
< 3.5E+5 / = 1.75E+6 / /
o
% 3E+5 § 1.5E+6 / /
8 2.5E45 / / g 1.25E+6 / /
L
2 2E+5 / / 2 1E+6 /
S 15E+5 / / S 75E45
2 / / H
D {E+5 5E+5 / /
5E+4 — lour=3A 2.5E+5 — — lour=3A
— louT=6A 0 — loutr=6A
0
5 5.25 55 5.75 6 5 5.5 6 6.5 7
Input Voltage (V) Input Voltage (V)
Vour = 5V fsw = 400kHz R Vout =5V fsw = 2100kHz A3
& 8-27. LMQ61460 [T [ Hi 2% & 8-28. LMQ61460 [E [ Hi£%
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(10 mV/DIV) N N

Vour Fiople A, fx fx rx \mmk \\K ’“\

........

Vour Ripple A Ak kA !
(10 mV/DIV) SN SYMANRPRTSSERRLERAEE W

ARNRARMARAARR AR AREAERN rprn Aeann ng
A
Ve Voo || |\| i "H«'-i I I |JI.
(5 V/IDIV) (5VDIV) | il I | i I
| OO A
InbucTor £l ! bl L i [ | [ b 4 IINDUGTOR ik S AAAA A AR A AA AR A
R - » s e o) PWWWWWWWAWAAWAWAWWWWAWWNY
Time (20 ps/DIV) Time (2 ps/DIV)

Vour = 5V fsw = 2100kHz S Vour = 5V fsw = 2100kHz FPWM =t

lout = 50mA VN = 13.5V lout = 50mA VN = 13.5V

K| 8-29. LMQ61460 JF < LM Vour 8Lk

&l 8-30. LMQ61460 o<k Al Vout 8L

Vour | |
@von) | i
o |

Vour t :
@ V/DIV) :

IINDUCTOF‘( 1 IINDUCTOR ‘
(1 A/DIV) (1 A/DIV)
Vea . i—-n‘ Vea —
(5VDIV) | e (5VDIV) | [+
Ven y Ven =
(5 V/DIV) ' (BVDIV) /
Time (1 ms/DIV) Time (1 ms/DIV)
Vour = 5V fsw = 2100kHz EELEN Vour = 5V fsw = 2100kHz FPWM
IOUT =50mA VIN =13.5V IOUT =50mA VIN =13.5V

& 8-31. 7£ 50mA 7%, T j53) LMQ61460

& 8-32. ¥£ 50mA 13 T 53 LMQ61460

(L ]

Vour ! Vour |
(2 V/DIV) ’Ml @vmiv) b
IinbucTor Ww Il WHMH& |
ovow [ — — |

Ven . 2 - InbucTor l‘ 3
(5 V/DIV) (2 AIDIV) \ ;

OF L e
Time (1 ms/DIV) Time (200 ps/DIV) ‘
Vour = 3.3V fsw = 2100kHz FPWM £t Vour =5V fsw = 2100kHz FPWM £
lout = 3.25A VN = 13.5V lout = 5A EI4H ViN = 13.5V
& 8-33. 7£ 3.25A M T )53 LMQ61460 &l 8-34. LMQ61460 45 {73
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Vour i 4' . Vour |
(2 V/DIV) / (500 mV/DIV) | P E.
= -‘ |
|
l\NDUCTOH IlNDUCTOR
(2 A/DIV) (2 A/DIV)
Time (20 ms/DIV) Time (20 ms/DIV)
Vout = 5V fow = 2100kHz FPWM 5% Vour =5V faw = 2100kHz FPWM #(
|OUT = %EE%@J 5A VIN =13.5V IOUT = JE % VIN =13.5V
& 8-35. LMQ61460 JHH K5 | 8-36. LMQ61460 45 # 1Ak
Vour Vour | ok
@V/Iv) (200 mV/DIV) | iR ——-
IInbucTor r AERRER lout ‘. |
(1 A/DIV) (2 A/DIV) l .
Vin o e ® Mo
(5 VIDIV) |
Time (2 ms/DIV) Time (50 us/DIV)
Vour =5V fsw = 2100kHz FPWM # Vour =5V fsw = 400kHz H sh i R,
lout = 4A Viy = 13.5V £ 4V % 13.5V louT = 0A % 6A & ViN = 13.5V Tr=Tg =6s
0A
& 8-37. LMQ61460 M\ F [+ IE# 2
Al 8-38. LMQ61460 fi#iBkAs
Vour 4 & Vour £
@00 mvDIv) T T (200 mv/DIV) ™
lour ‘ | lour m -...-_
(2 A/DIV) | | ;5 (2 A/DIV) 4
Time (50 ps/DIV) Time (50 ps/DIV)
Vout = 5V fsw = 400kHz FPWM #& =, Vout = 5V fsw = 400kHz EPIL 5
IOUT =0A § B6A i VIN =13.5V TR = TF = 6|JS IOUT =2AE 5A £ VIN =13.5V TR = TF = 3PS
0A 2A
Al 8-39. LMQ61460 fiZkBFA &l 8-40. LMQ61460 fi &4
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Vour L MR T ——— Vour ]
(200mv/DIV) T T st P s 00 mV/DIV) | e T
I i
lout lout
(2 AIDIV) | . (2 AIDIV) | ’
* T— O L ] Nmmmm——
Time (50 us/DIV) Time (50 us/DIV)
Vout =5V fsw = 400kHz H s R Vour = 3.3V fsw = 400kHz ERIL 5N
loutr = 50mA % 6A Vin = 13.5V Tr=Tg =6ps lour =0A £ 6A & VN = 13.5V Tr=Tg =6ps
% 50mA 0A
&l 8-41. LMQ61460 4 4 &l 8-42. LMQ61460 4 B4
Vour d - H . ___i | Vour e — S —
(200 mV/DIV) > 5 ’ =y (200 mv/DIV) £ e e
lout [F—— -__—:. . .
(2 AIDIV) lour | ‘
* (2 A/DIV)  Smseramasted (S ee———
Time (50 ps/DIV) Time (50 ps/DIV)
Vour = 3.3V fow = 400kHz B EE R Vour =5V fsw = 2100kHz HahE R
lout = 2A £ 4A & Viy = 13.5V Tr=Tg=2us lour = 0A % 6A & Vi = 13.5V Tr=Tg=6yus
0A

2A

& 8-43. LMQ61460 i B#S

& 8-44. LMQ61460 &4

Vour | - R .
(200 mV/DIV) ; = —— -
p—
lout 5
(2 A/DIV) el \
Time (50 ps/DIV)
Vout =5V fow = 2100kHz FPWM £zt
VIN =13.5V TR = TF = 6“3

IOUT =0AZ6A %

0A

& 8-45. LMQ61460 kB2

vl

Center 2.121320344 Mz pan 29.85 MAz

Date: 5.0CT. 2019

fSW = 400kHz VOUT =5V
MAAZ © 150kHz % 30MHz

lout = 5A

K| 8-46. /5 EMI 5 CISPR25 [R{H ( %t  W&{E(S
5, Be FES)
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e el

88 MAz Span 78 MAz

VOUT =5V fSW = 400kHz IOUT =5A
WA : 30MHz 2 108MHz

& 8-47. 445 EMI 5 CISPR25 [R{H ( % : W{H(S
B, B PHES)

VOUT =5V fSW = 400kHz IOUT =5A
WA © 150kHz & 30MHz

& 8-48. $&4 EMI #R5 CISPR25 [RIE

VOUT =5V fSW = 400kHz IOUT =5A
MR © 30MHz % 300MHz

VOUT =5V fSW = 400kHz IOUT =5A
WA : 30MHz % 300MHz

K 8-49. #E5T EMI M #EEEH 5 CISPR25 fR{E

VOUT =5V fSW = 400kHz IOUT =5A
M2 300MHz & 1GHz

K 8-51. &4 EMI X3 H 5 CISPR25 fR{H

& 8-50. #&5T EMI W 4/KF5 CISPR25 FR{E

Vour =5V fow = 400kHz louT = 5A
M : 300MHz % 1GHz

& 8-52. i& 4T EMI SI¥uKF5 CISPR25 fR{E
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744316220 .
L=2.2pH - .
IN+O Y YA o VIN
T
IN- o 0 GND ] |
Crs=2.2uF Crs=2.2uF Cr1=470nF ) P LT L
Cre=2.2uF Cra=2.2uF Cr2=470nF e R
fSW = 2100kHz VOUT =5V IOUT =5A

MRS © 150kHz % 30MHz

& 8-54. 165 EMI 5 CISPR25 [R{H ( #f : WfHS
5, M PES )

&l 8-53. #EFEMHIN EMI JE3 3%

o hb.ﬂw,‘,M.WMMw

fsw = 2100kHz Vour = 5V lout = 5A Vour =5V fsw = 2.1MHz lout = 4A

MEATZ © 30MHz £ 108MHz MRS © 150kHz & 30MHz
%] 8-55. 445 EMI 15 CISPR25 [R1H ( % : fa(s ] 8-56. &4 EMI Red 5 CISPR25 [f{z

5, BE FHES)

VOUT =5V fSW =2.1MHz IOUT =4A VOUT =5V fSW =2.1MHz IOUT =4A
WA=« 30kHz % 300MHz MA#E © 30MHz % 300MHz
K 8-57. &4 EMI XU H 5 CISPR25 [RIA & 8-58. &4 EMI XUE/KT-5 CISPR25 fR{E
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VOUT =5V fSW =2.1MHz IOUT =4A VOUT =5V fSW =2.1MHz IOUT =4A

WIRHiZ : 30MHz % 1GHz WS : 300MHz % 1GHz
K| 8-59. #E 4T EMI X1 ¥(F H 5 CISPR25 fR{E K 8-60. &4+ EMI X #U/K-F5 CISPR25 FR{E
74438356010
L=1pH
IN+ O N o VIN
IN- GND
O Crs=2.2uF Crs=2.2uF Cr1=470nF ©
Cre=2.2uF Cr4= 2.2uF Cr2=470nF

fsw = 2100kHz

& 8-61. HEFEIHIN EMI JEH 5%

& 8-5. AN A Hi £k ) BOM

Vour iz RrgB Cout Cin * CuF L Crr
3.3V 400kHz 43.2kQ 6 x 22uF 2 x 4 7uF + 2 x 100nF 4.7uH (XHMI6060)
1.5uH (MAPI
3.3V 2100kHz 43.2kQ 3 x 22F 2 x 4.7yF + 2 x 100nF 4020HT) 22pF
5v 400kHz 24.9kQ 4 x 22F 2x 4.7uF +2x100nF | 4.7uH (XHMI6060)
1.5uH (MAPI
5V 2100kHz 24 .9kQ 2 x 22uF 2 x 4. 7uF + 2 x 100nF 4020HT) 22pF

8.3 HLYFAH AN

B N P YR PR AR P 0 2T 5 AN 2 o () X R AHIUE (N s 1755 WEAh | SN HLUR L 2R 6 v 67 48007 6 2%
FRPLPT T IR A FIR . AT AME AT FES 16 RSP 24 A FL i

_ Vour - lout
N Vin'n

(15)

S
-0 AR

IR AR A K LB PCB A 2 He B A ra IR, D75 SRR EAE | DIl PR TR RE . S\ FEL S AR A A K
AN PHL AT BE 2 0 e i 2 IS AT A R P . W/E AR SR ESR PR N LRSS AHEl &, W UK LS iR i
B, NTIAE R 28 Bk A UVLO i N sin™ A2 0 FeBRAE 55 24 Sk A0l n 1 % vy, 27 A2 i PR 2 S8 VIN 5]
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R BB R R B B RN P A R S R A N N L, R BT RE T BUR g N SRR R AL . B RS
R, U INE R A IR S e s 2 MR, PR R A S S R R AP . SR HA AR
fhaE ESR A B T A NS IR BB, IR DS i AE T ph e R R . 20uF % 100pF B A RS H 2 BLER
BEAAINH] , IFA B TR R IR A A fR R\ R AR E

FESELGIENL R | B33 0 N o 3 F RS A R i 2% (TVS)e —RUb 3 A I S R 1t (iR ) o A
VU LR A SRR E A8 0F . 2 TVS MUk, R AL T B B AR ARAIE . Rz /N TR e s i i B s
) g L L I L 2 NS RO o SRS AR ) B FLR AR TVS I SRR A B S -

BB AR T s . FERXMEILT (Flandm ARSNGB ), et A SR 2SR VIN FD SW 5 IRl 7]
PR ar A AR T . AERAEOL T, RS , T AT RESRIR AR o RN R BUAR AT BE K
2B A N PSR H 2 TR P — A R T

8.4 fiJF
8.4.1 #r/F 5 R

1R Ai] B/ L 5 e 2% () PCB A Jey T S BB RO B AR BE 1T 5 AR 2 X B, PCB A7 Ja A K 1] AE 2 R JEAS B 4
() JEEE B LT BB AT ROR . RIS AL 328 IR AT, PCB A Jo A R AR SR R @ I B v oyl KR A 7= oA, #%
e 1) EMI PEREFER KRS REGR T PCB i 5. (ERERFHA T | SRk PCB DRt tH— P EEZ M B
A AR B IR EE | WK 8-62 FivR . IR RBRAS I , TEATLRIER N e REr~ AR KBRS . X
S AN DA T R A LR SRR B B I IE W B AT . L IR R A 2R 2 vE ELE , FE ELIR B T A ZIUR AT g /N
DARRAR 27 A UG . 8] 8-63 7 1 E X 284 HiL B G  To A I AT R

o S P EE A 7R AT FESEVT A G BIX K : VING E B2 E] PGND1 |, VIN2 ##:%] PGND2., %15

AR, fafl 7N A S HICE . ] VQFN-HR E e | ERePii&A Pt VIN/PGND |, AT S0 Fr A
JRFEA BT SRR B My el I SCE A5 A EMIE FR 7 A . A FHAIRZ R 58 VIN P TRE P VIN G — [R5 31

AN HLE
© JFVCC y5#5H 7t dglr VCC J/ R AGND 5] Bl &' - i Z5A%E F R 58 (AT 2Rt 1% Fl R 4 #2581 VCC AN
AGND 35| .

« % CBOOT H#HZ#HEH w26 . ¥ CBOOT LA S M B R RS sy B, 3 0 o () A 2 2 31
CBOOT #1 SW 5| i, @it VIN2 F1 RBOOT 5| iz [ I [a BRAEZRAF R %+ SW , iz SW T s 2 8%
WA, REH T RBOOT LS , MARAFEK H 52 CBOOT A1 RBOOT 5| M E . Wik T E&SeR |, ¥
RBOOT #1 CBOOT 5| jii4H . iz MR ] fegEir RBOOT Al CBOOT 3 ji.

o HER G AR A GEIEVT AR FB F B E ¥ Reggs Regt M Cep ( WNRAEH ) FEYBE EEEIT 280F0E .
HHid Regg 5 FB Fl AGND FiEH b 405 HEE L 23 2F LRIX S5 . 2] Vour MERETTRESTE K2, HE
ARG IR — ZR A I AT 2 AT BLAEAT AT 1] BE A 5 B S I B A2 PR e P 05 (514 SW AT £ ) B

s PCB {94 2 JZUA 2B %278 240 5 B ZE AR 2. {E A 2 E AR/ N N 2% R N BF HL IR
HIP G AR, AT A H J%

s ' Vins Vour FI GND JEHEFEAFF - iX LR IR AUR AT RESE AN B , AU/ & g i N Bl HH #5428 b T4 &
B, I T KPR B Hb P %

o FEHLEBEAHT PCB JEIF , LASEHE 5T - AEAR AR K, DA OR SEER-5 A R 7 48 F U A A 35 Ui P
AEFRIIE Ro ype fEH 2 7] (AT 1 &7 ) MHIE PCB TZERKE. Wik PCB iHEHZ M ZE (&
W), NG AL AT DOERE BN JZ B TH . TEER , Za B E S B 5 TG B o
Mg 75 171] 7 B R ] RE RN AR 2 41, B 51 BEVER 0 20456 FH 56 A 2%

o RIFEDHIFFFE - PRFE SW 5| IS H s < (R A X IR nT RE R L Y8 . (RIS DAZ0 B KR B b /N e 1
FETARY , DA B R 5E 5 EMI,
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Vw1 V'I_l|\12

HS
FET
. |
IN*HH__ Sw | Cwnwre
LS
FET
PGND1 PGND2

= Current loop

& 8-62. H N\ LRI B

8.4.1.1 EH K EHERER

an ERrA, THRUE A — AR E R Se 0B 2 . B 2 n] A BUR A R AT e R RCR 75, 38 T 42 ] PR R SR 1t
flmg A 3L HEHLAZ . AGND Al PGND 51 Bl Z5 A FH 55 % HL 7 48 55 1 X i FLEE S B T T . PGND 5| 1 ELRERE R 2
il MOSFET JFoRAUUEMK , th B4 52 B 5 A Ay ) B3 25 it . PGND WIEJT RAIUR R 2 AR s, &=
PR B AT S 3. PGND A2k LAz VIN A1 SW A 40 32 R Il A2 R = 10—l 38302 55 — Mg s /049 2%, b
AU T IR AT 22

TI g BGE A FEUT A LA Vi BRI R GHZ B Viy B 28RS W ISR | X PR IT IR H0RE B
o RGHEMOT I, TURNRZ KBRS | A T Hehe SHANZERER , WEKEE ( NTURITHE ) Kk
N : 20z/10z/10z/20z.. FA 2 4 J5 FERIIE 24417 Jay A £ 1A DY J2 Fi B AR P S BLAIR P A% S BEL T« 3 244 )57 ORI
I #A P -
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8.4.2

INNER GND PLANE — LAYER 2

Top Trace/Pour D VIA to Signal Layer Q)
Inner GDN Plane _ VIA to GND (o)
VIN Strap on Inner Layer |:| VIA to VIN Strap (@]

& 8-63. A AP
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9 BT HF
9.1 IR H
9.1.1 RIS

T2 LR AE ISR -

o TEINALEE (T, “Bitmtas. 16 EMI BT EBIR WIHFH

o EMAXEE (TN, “VAEWXUSB Type-C 7 #4717 ( 30W L% ) 7 Jiit 7R 7

o fEINALES (T, (EMI JER 1R LN F DC/DC Fi/h a5 1) FFPERFFED R i i1 H 7
o fEINALES (T, “AN-2020 #iikil @ FZEITELHL , SHFEITEE " MWHFH

o TEINALEE (TI), “/L1t TPS54424/TPS54824 HotRod QFN /445 ja LG # HEGE ™ I/ T
o TEINALES (TN, “AN-2162 : £2#47 4 DC-DC #4145 19145 EMI 15887 v /1 T/

o TEMAXEE (TV), “H DC/DC HIRFLpg L HE# G T W T

9.2 BT EFIE A

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st A AT BVRT AR i A S A
o HREMMEAMELE il AR OB SO RS BT I k.

9.3 T REEIE

TIE2E™ s Se b ie e TR EE S VOR | T EBENL KA RANE . S RiFmes 5. B8
WA MZBIRE 3 W& | SRR w5 B

BERPIN A B ESANTIERE “IREEE” Rt XEEHNEIAMR TI EARMYE |, FEA—E B T FIW S ; 1520
TI (i FH 252K

9.4 Ftr

HotRod™ and Tl E2E™ are trademarks of Texas Instruments.

Frf Fibn 3 5% B A & I =

9.5 FHHNHESE
BRI (ESD) S RIX AR LIS . FE AR (TI) B BOEIE 24 f T s B AL B AT A SR B . 0 SRS <3 IEAf A b

A RIS R | A SR S B
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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 ©)
@ ©)
LMQ61460AASRJIRR Active Production ~ VQFN-HR (RJR) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 Q61460
AAS
LMQ61460AASRIRR.A Active Production ~ VQFN-HR (RJR) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 Q61460
AAS

@ 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.

OTHER QUALIFIED VERSIONS OF LMQ61460 :
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o Automotive : LMQ61460-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 4-Aug-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMQ61460AASRIRR VQFN- RJR 14 3000 330.0 12.4 3.8 4.3 1.15 8.0 12.0 Q2
HR
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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)
LMQ61460AASRJIRR VQFN-HR RJIR 14 3000 367.0 367.0 38.0
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RJRO014A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA— |-

/‘|;0.1 MIN

SIDE WALL
WETTABLE FLANK

3.6 OPTIONAL: SIDE WALL PIN DETAIL
3.4 NOTE 3

[O.l MIN

0.35 5

0.08 MAX 4—1 D

SECTION A-A
OPTIONAL: SIDE WALL PIN DETAIL
TYPICAL

j ﬁ (0.2) TYP
I

4223976/H 06/2026

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. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
RJRO014A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

= 2X (0.7) =
le— 2X (0.8) —

PK
(0.5) ¢
2X A 2X
(0.35) (=— | (0.625) 2X — (0.4)
— 4X (1) 14 ﬁ 04 D{ r

"

(3.2) (0.525) ! 5
- . 1) 44 (2.9)

|
| |
|
I R R R B ] 2X (1)
|
1 | B A Y §
|
4X (0.4) | 11
* ~ ~ SEE SOLDER MASK —
DETAIL ‘
|
| |
[ ] 03) ‘ 1 (2.4)
\ |
G o ———
—_—-t - e —+— - — - — - (0.4)
} [ i 10 1
| |

(R0.05)

6X (0.256) <L‘»

(1.85)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X

0.07 MIN
0.07 MAX ALL AROUND
ALL AROUND S METAL UNDER
METAL EDGE \/SOLDER MASK
|

I

I

|
EXPOSED——
|

EXPOSED " —SOLDER MASK METAL | | | ~——SOLDER MASK
OPENING ) OPENING
NON SOLDER MASK SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAIL

4223976/H 06/2026

NOTES: (continued)

4. This package is designed to be soldered to thermal pads on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RJRO014A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PKG
= 2X (0.7) -~ T 05 ¢ le— 2X (0.8) —=
ﬂ 2X i (0.625) ﬂ 2X 2X

J- ﬂ
T

2X (1)
4% (0.35)
Y

—EXPOSED METAL
TYP

e 2X (1.1) —=|

SYMM \ { 1
Qf{:} 7777777 +r++K\ T4474~7Eb 2X$l®
* T

(0.525)

(2.9

EXPOSED
METAL

(R0.05)
TYP

|
7X (0.7) — !

|

aniil

T T N s -
N A | - — - ‘ ! 4X (R0.17)

N—, ‘
|

6X (0.25) - . (0.45)

(1.85)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
PADS 1,5,9 & 11:

90% PRINTED SOLDER COVERAGE BY AREA
SCALE: 25X

4223976/H 06/2026

NOTES: (continued)

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

i

INSTRUMENTS
www.ti.com
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