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Hh, 1-&213. EVM Rgya = 32.5°C/W T,
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EH (VIN &)
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VINuvio) X"B\‘ ﬂ;}’bﬁ)ﬂ’mm P EBIE o Ly (BN 33 35 37| v
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s ) Vi BT O A7 3.3V BEHI), A1 T Vin=13.5V. lour = 0A. Vg = 33V + 4%, 355 5| A
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la@ps33) Vin E%Jt‘?égﬁf)é\?r\ A ATHER 3.3V 1)), | Vin= 138V, lour = 0A, Ve = 1V + 4%, T, = 355 5| A
AT LTIl 25°C, ABE—RA%)
la-sp ViN DY ry N R D BRI Ven = 0V, Ty =25°C 0.7 1 pA
AF—7 /v (EN V)
VEN-TH(R) AF—T NVEENLH ERYAL v auR Ven M5 ED3D 1.15 1.25 1.35 Y,
VEN-TH(F) AF—T WV AT) Low ALyiau R Ven B T30 0.9 1 1.1 Y,
VEN-HYS A F—T VB EDEATYL A 275 mV
lEN-LkG AF—T VAN — 2B Ven = Vin 1 665 nA
EBEVT77L X (FB EY)
Veg NE 7 4 —K o7 U7 7L RE FPWM E£—F 0.99 1.0 1.01 \%
IrB-LkG T4—Rw s B A — 7 Vig = 1V, R4 H EE 0.09 50 nA
VouT.av) 3.3V EE I AEE FPWM £—F ., FB "> 7% VOUT ~45#s 3.24 33 3.35 v
VouTt(sv) 5.0V [& & H ) EE FPWM £&—FK, VOUT ~® FB %if& 4.9 5 5.075 \%
RE— TS
tss PHBIE 7 P A S — NI e e Ve IRRUER 90% 6 ms
ERAHRB LU0y 7
Ihs-Lim AAYPAR B — i PR Fa—T 4 AT 0% (ZU-3K 2.96 3.6 4.4 A
ILs-Lim AR AL — IR LS FET O 3L —@ iR 2.0 25 3.0 A
ILs-NEG-LIM [ BRARI £ > e il PR LS FET o> 7l FPWM E—F -1.2 -0.85 -0.6 A
ILzcum Ersaxo & il R Vyce = 3.3V, HEE—F 40 mA
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HFRIZREAR D72 RY | 45l BRAE VS HE LR B RS2 S BB IR (T ) #iH (-40°C~+150°C) IZb7z-> il A& F9, i/ MEB I O KE
&, BB, 3R BLOREROMHERICE SO THEIN TWET, T T, = 25°CIZH1T Dl — 7 RTA—Z HEfEAE R L
TREY, 25 HIZOARIEINTOET, FRHCFRIROR2WIRY IROSMESE S ET, Viy = 13.5V, Vgy =5V

INFGA—H T AN B/ME  AEREE RKfE| B
Vhic FB L OBEREH YT AL vl ',';f;E\T AR > 165ns, YT PAZ—RHT 0.14 0.2 025 Vv
RU— Zyk (PG EV)
VpG-OVPR) PG @EEND B ALy a/L R FB LD % (FI£) 105 107 109.7 %
VPG-OVP(F) PG iEENH PN AL v a/LR FB XD % (F[£) 104 106 108 %
Vpa.uvPR) PG (S b LA AL v aL R FB @ED % (%) 92 94 %6 %
Vpg_u\/p(p) PG IKEENLH FD AL v a/LR FB &EIED % (E[%ji) 91 93 95 %
PG 3\iH RNy TOI N FERrET 44
tPG-DEGLITCH(F) VRAE 42 52 81 us
PG 3ih ERN Ty TOI Yy FBRET A NVH
tPG-DEGLITCH(R) VR 1.0 2.0 3.0 ms
VIN(PG-VALID) 272 PG HiIJ10 &/ VIN Voupg) < 0.4V, Rpy = 10kQ, Vpy = 5V 1.25 \
RON(F’G) PG A 45HT IF’G =1mA 165 420 Q
AT T RBE(RT )
T ENE TAJSYTS
fow1(FPWM) f)%ﬁﬁm&&‘ FPWM B E (A7 g 16.7k0. 1% 1800 2000  2200| kHz
oF T JE e E i Nbe
fowi(FPwi) ;4/%/7ﬂv&z*;h FPWM BHE (1BL/ 07 | = 15.2k0. 1% 1800 2000 2200| kHz
ST S ALY
fowa(FPWM) ;4/%/7%}2% FPWM B (TAL/SU7 e~ 34 4k0. 1% 900 1000 1100|  kHz
T JE R E [ N
fowa(FPwh) ;4/?/7 F, FPWM B{E (1BI/U7 | o 55 6k 196 900 1000 1100|  kHz
[F141 (MODE/SYNC £)
FPWM (2473 %7- B ]
AT S v . .
o VIH FPWM (Z¥179 % Sync B> EITE 0.5 0.85 \%
S % R
\F/IPLWM ERTTD | epwM 24 7% Sync B BE 0.35 07| Vv
MODE/SYNC @ High L~ AL v
VH(MODE/SYNC) R AT 9 7A 1.3 \
MODE/SYNC @ Low L~L ALwia/l
VIL(MODE/SYNC) K AT ow 7 0.35 \%
teLkingTon) S SYNC 15 75 D fie/ N E, UL i 150 ns
TeLkiNToFF) S SYNC (5 5 i/ A VAR 150 ns
B|hHE
Rps-oN-Hs INAYAR FET A bt Isw = 500mA, VgooTt.sw = 3.8V 110 220 mQ
RDS-ON-LS u—H AR FET A K51 ISW =500mA, VBOOT»SW =3.8V 80 160 mQ
ton-min ¥ Fe/NA W] 30 ns
torr-min (1 fe/ AT RER] (TAISUT R 89 ns
torrmin (1 He/ AT RER (TBI/SUT 2 R) 100 ns
=)V LRI
) xR ALy AR 155 165 176 °C
Tsp Y=< vxyhgT )
HIFAL 2V R 156 °C
(1) BERICIT AN T TCOERA,
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6.6 fARAVEE

VN = 13.5V, Ta = 25°C (HIZERD/RRD), F6E IR 12 E IR T,

3.63 2.475
Mode = FPWM
3.62 N 2.45
3.61 2.425 PN
< N < N
< 36 ~ N
= ~N = 24 N
S N £ N
= N = 2375 ~
o 3.58 g
5 N £ 235
o 357 \\ o N
3 N 8 2325
D 356 q 2 - SN
S 3.55 N 8 - TN
I 2.275 ~
3.54 \\
3.53 2.25
352 2225
40 20 0 20 40 60 80 100 120 40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-1. /N1 ¥4 | MOSFET IR et il
200 130
190 120 A
180 B P
170 110 A
g 160 <)
~= 150 L~ £ 100 v
% // z /l
2 140 /r 8 90 L
A Q P
o 130 // o
8 120 ~ 3 % pd
2 110 4 o
5 100 % 70
P i
T // A e
90 //’ 60 —
80
50
70
60 40
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
6-3. N1 ¥4 K MOSFET ® Rps (on) 6-4. 0—Y A K MOSFET ® Rps (on)
5.1 7.2
5.08 71
5.06 7
__ 69
S %04 £ 68
% 5.02 2 67
S 5 % 6.6
3 498 & 65
3 496 g 64
6.3
4.94 6.2
4.92 6.1
4.9 6
-40  -20 0 20 40 60 80 100 120 -40  -20 0 20 40 60 80 100 120 140
Ambient Temperature (°C) Ambient Temperature (°C)
5V [ E6-6. V7 b 24— ME5H
6-5. LN EERE

8 BN 57 1 — RN 2 (DI RB R GPE) 285
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6.6 ARG (FiX)
VN = 13.5V, Ta = 25°C (HIZZRD/RRD), F6E IR 12 E IR T,
1.4 1.05
— Rising
1.35 — Falling 1.04
S 13 1.03
g 1.02
3 125
2 S 101
8 12 <
s 5
o 115 8 099
3 S 0.8
5 1M @ ”
o 0.96
I} 1
0.95
095 0.94
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (“C) Temperature (°C)
6-7. 1 x—7) ALy g REBE 6-8. BEREEEE
33 4
32 — Rising — Rising
' — Falling 3.75 — Falling
3.1
3 35
S zz S 325
2 2 S 3
2 3
= 26 4
z £ 275
> 25 >
24 25
23 2.25
2.2
2.1 2
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (“C)
6-9. AZ#EE UVLO REE - TAl NUT7 b 6-10. AV UVLO fRE& - BI SUT > b
115
— OVrising — UV rising
125 — OV falling — UV falling
110
L 1075
©
S 105
3
£ 1025
[a]
8 100
O 975
o
95
925
90
40 20 0 20 40 60 80 100 120 140
Temperature (°C)
6-11. PGOOD AL v 3JL K
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7 SH4HEREA
71 =

LMR60420-Q1 I%, mzh3 o 3V ~ 36V, Eﬂf& IQ A DL =2 T, B WVE DB E LK EMI 2B L C0vE
7, LMR60420-Q1 I3, zz/l:ut RE DT DI LB S T DR A ST 2 T L o AR A
R/ NRICIZ IR SN TV ET, EROBLWEHE T 7 7V 7 — a0 LMR60420-Q1 7 /3 A A%
AEC-Q100 BEZZITTRY., I KEAERAE 150°C FTOERMEFEAHEIN TOET,

LMR60420-Q1 %, HOBEESIEITIGT TR EHOZeikt:Z 17 ESE 57200 O LUT O EEHEEZ 2 TV ET:

o ENBUZEAZEREAR—TNIZEY TARAREBROL I T7Z EfEICITZET

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

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

Koy N—2%, Rk 2A @Hjjja?m%ﬁtfm“éoto IR EFENT-/3TU — MOSFET Z#—#MNjEL T\ ET,
LMR60420 Q1 DT RTONYTUMNE, IFEEIIOAEIGC T, T _XTCOT A AZEE A EEE T 2A
BEDOWT IR TEET, lnzmjj BIEDOREIL, TS XIEZAT TSI TOD R E DO SCRIRE 72 TR

Lo T-ENET,

LMR60420-Q1 1Zi%, EROELL T 7V — a Al 7@ R L7025 | WL OO RFEKRE DSBS TV ET,
JHEE NI B EM G2 TS| [EE M B OSE TH, B33y T U ~DH J)E r%&#% Iz o6E
o TAARIATIEED VINoypr) A DE FPWM AA T 7 2 lshiZ L, 1) BE AT Lfin‘&bﬁiﬁn
WA DEFRICEY N IIEE 75‘1_3153;52@5:}:78%%‘?@—0 ==L VX N T ANZLV AL T TN
LMR60420-Q1 73 #2717 2R mEI TEE T,

ET—RHIE T —% 7 7 F ¥y Ol/ A BT 30ns T, @B COEWERLL . KBS 70— 7 HiE . EkaiE g
E.ENFANBLOTIA Y X2 —2al B FEBLET, 2O N—Z [ IAI T AL RE & R LT
HotRod™ /v /7r— 1AL TERY ., K EMI EREZ B L T, BB LU/ A XI5 OB E RSN E S 12720
iﬁqo
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728ETOYIHE
EN[
Bias Reference [JVIN
1V
Voltage
Regulator
Slope
Compensation
sw
[ ]BooT
RT[——
e HS
MODE/ ] t
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
4{>—, |—
PG [ }—\

Logic

Power-Good | F] PGND

Soft-Start
| Logic

h

1V—+

FB |: -
FB Detect

COMP

<}_

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

LMR60420-Q1 IE &5 E DA 1R —7 /LB I OMEEERRBIER Ik (UVLO) #§EEZ i 2 T, =——I% EN B2
MENDEIFINZE SN CTT RAADEREA AT IZTHEEL IV ERIRTEET, T AR ZEN MG T 51
IZ. EN B> & PGND BV OO BENA T — 7 NVEEN D EBRY ALy a/LR Ventyr) (BEHE 1.25V) 282 T
WMERHOET, VEN-THR) % | Fe/NEIREE, VINyvLoR) DO S BT=Ehde, TA A X&' 73 7.3.2)T
FASNTND Y T RAS —k = A& B L £,

EN 2%, EN B'>& PGND EU D EBEE A F—7 VW AJ) Low AL wia/LR Venrne 1V (EHE) KR 528
T, THAADEREA 7T H-DIHHTEET,
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VIN & PGND OICHHI A ESS 2R E LT, A% EN ez 86458 VIN UVLO #3ETxF 4, 53/ AN

2L7f£éﬂjjaﬁf%1§£?ﬁbf7b>% Rent OEZZIRL ., B Reng ERELET, Reng ERETHE MERELTED
D= AU NSJEERZF R CEET, LB EN JBFIAHIWT2120%, TR 7-1], TN 1) BRI 222 BT
U, VIN UVLO HEREMNS AT 2G-A121%, EN B> % VIN ICE R CEET,

VEN — TH(F)

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

T
 VINwmeoff 1% LMR60420-Q1 47 (Z L= A EBIEE R LET,
* VINgmeon I LMR60420-Q1 ZA LI A EEAFLET,

EN

B 7-1. EN E > % {#> 7= VINJUVLO

732 Y 7P X—FREFOYTT7D PS5 DEIE

LMR60420-Q1 (X, EE T DOH N EEDA — /" —2 2 — b REREANEBR &M IET 5720 VT AZ =R LT
WET, Y7 AZ—RREIZNER CREES AL, 6ms T3 (), LMR60420-Q1 7 /3N A RIE, T SA AR5
AN N EBESHINE A T THIELSENELE T,

LMR60420-Q1 Z&#IL T/ 7~ A% —F =7 Z&BhAT 2121, VIN E2& EN BRSNS BEN TN LI

VINuvLoR) & VEN-THR) B TWDUERHVET, TNOEDORIERT-ShbDE, YT ZAF—b =T 2GS
i, ﬁﬁaﬁf X 6ms (*“‘Efﬁ) TERIEBICELET,

FayZT7oMNE, AEENEEEOBERDEEL LA FREISESICERAELET, ZOFRMETIE, HABEEITA
NBEBEIEMHLET, ANEEN LR LR HABEEITY T AZ—FhLRICAR T ERLET,

%] z 5
| 4
_EN (2V/IDIV) I
Lx»——"ﬁr
VOUT (2V/DIV /
B. ( ) Il #’ V—— P S S
PG (2V/DIV)
2ms/DIV
B72 Y7k R59—b2ERICTS
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7.3.3 RT [CL BB EDER

RT > & PGND O RICALE SN2 > T, LMR60420-Q1 DR E S DA v F 7 AW (@ 200kHz ~
2.2MHz) &R E£9°, iR IERDAASTF 7 A EIE. LMR60420-Q1 A3AY N7 LA HER L L2k BB C il
BE—RNCEHET AL EICRETHERMEOHDIALN T T R L ET, AXTNT LR AA T 7 B K
IZ5-ZDEBOFMICONTIE, 72 ar 739182 KKIEESW, ROREFHAL T, BHORERDALN T
7 TR EAT k5 RT i UEA R ELET,

1 -9
——(30x10
1CSW (

—7— 'A'variant
2.825 x 10
RT = 3)
= - (696 x1077)
SW —7— B'variant
2.825 x 10

ZZT:

« RT:A—24(Q)12L5 RT iz R LET

o fow: VY (Hz) ICEARERDANy T U T RS AER LET
180

150 K\ — A var?ant
—— 'B' variant

LT

120 [\
100 =R
80 E=N
70
60

50

40
35

30
25

20

Ll

hl

RT Resistor (kQ)

/

15

13

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

B 73. TAl 8LV IBI NUT7 Y hDRTEERLS v TF I RBHBEDBR

~

# 8-2 12, 400kHz, 1MHz, 2MHz DA A T 7 R DOHERE RT iz rL £,
7.3.4 MODE/SYNC E>#I87

LMR60420-Q1 ® MODE/SYNC v’ (%, T /A ADEMEE —RE IR0, AT 7 & B s 7 a7 J8 i 4k
(RS0 TH72DIEHTHANE L TT, SN ay 7 e GE813, RT UL TAAS T U 7 a5 3 ik
FEEINFET, MODE/SYNC B> a7 —T7 4L 7 IZL7RNTLIZEWN, ZOE U REA L E —F LV AD Y —ATHREIE NS
AN, AT T I EII T A T AP EBER L T 2O RN T a—T 4 TR BN LTS, #ifE
E—RDOFENZOWTIL, BV ar 7.4 b2 BLTEEN,

MODE/SYNC B %9 5L, HEOMEET—RE20LEETHVAT LOEMEE—REZEICEFE T4, kD 3

DOEMEE—RE RN TEXET:

o HEFE—R o OLVREREZETH (PFM) BiEIX, BAMRHIAMESI, X A4 —R =32 —vaid, Ao X 05 %
MDA EREZIELET, B7iar 7422 BB TLEEN,
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« FPWM &—F:FPWM E—RTix, AABIED VINoypRr) LV/DEWNHEITH A4 —R TI2b—Lar NS
. BIRDALZ 7R W RN ND IR0 ET, u%’L&CJZU\ A ERNTEN2 ChI KB CEfE X E
4. vriar 7423 58

+ SYNC E—F:NiZy 7% MODE/SYNC B CHUMENTZAMERE Bio &b CREEL £, sMaray 7 50
JEEEUT, RT HEL CRESND UL L CThOMERHYET, SN/ a7 DAL~ Vi ok BLLETHS
WEERHY MBIy 7D —L U V) ok AT THOIMERHDET, S my 713, Mo i KER IR
9 MODE/SYNC B> DEM LB NI TOMLENHYET, HEEN 2L CTHIEI e THY, F/hA
TR FT 3R NA BRI Lo THIFRE N2 W RY . 7 a7 J& i #50E MODE/SYNC B AZHUINEILIZ{E B D JE
W —ELET, T/ AH SYNC E—FDR, T3 A% FPWM T—FR DI ICEIEL £§, £/ 4—K =32
L—ar INEG L EN AT AT TH MODE/SYNC B AACHIMEN D EIc A bR AZENTEET,

EEE—REZBEICE L T 500, ARFEMESEZEINT2HLERHYET, IROFKIX, 7 VAEKFE—RBIRGEE
O EZRL TVVET,

R 7-1. NIVAKEE— RBERORTE

MODE/SYNC A7 B—F

Vii_Fpwm KORE FPWM (T4 P IRHC A4 T Ik ok B A 32 )

ViL_ppwm KD/ZhEN H BT —F (L5 I AY N AR RE A 5% E)
EEi A= SYNC £—F

BIEE—RZEMNCEIV R Z AR VNERA T, 2O 22— EDOEBFICREFL CEEEEE—RNICTEET, HEIE
~F‘f . ZOE % PGND IZELE T 57>, Vi ppwm RiIZ 7 VAT C&Ed, FPWM £—RTlX, 2O % RT &

AT D0 SN EEIRAE AL T Vig_ppwm (7 AT Y7 TEET, FEIC OV TIE, BRI 22 L
t={AN

7.3.5 L HEFEDER

LMR60420-Q1 Ti&, FB b AZ RSV ImBE HE T /0 = AOA HEIZIE T T LMR60420-Q1 o /) B2 8 7E F 7213
AIZRICRRE CEET, BE BRI SCATREARBFR ISV TIRESILE T, FLUT, BZvar 4 22U TE
SV, [EEH D EENLERGE | FB & I EEL — VICEBEER CEET, 73 ADEE H BRI D7
DITIE, FB B & EEL — /L DORIZ 1Q K OB E T, uHW_I B N BEPLE G EAE T

DIFEEIOW S LA EDED 3kQ ZBEALLERHVET, EMOIFERST Regr 28R L2 IROAZEM AL
T RO fEEST Regg IR TEET,

VFB
Rppp = -—— B x R
FBB = Vo — Vi < RFBT 4)

ZZ T\ Vi [FHEHEfE 1V T,

FB

g RFBB

— PGND

7-4. 9JZ VOUT ADEREBHEY b7 v
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7.3.6 Z5IR

LMR60420-Q1 1% 2 »OEHIRAZHEHL T, HOlciiaSn sG55 AmERZHIRLET, ZNHOHIRMEIL, 1
PAR B — 7 EBIRHIFRE (Ihs.um) BEOE—H AR ASU—EBIRHIRME (Is.um) EFFIEIVET A F 77X EBRD Ius-Lm
WZBET DHE, A AR MOSFET 234 712720 A X 72T Igm & FIEIDZETE— 4K MOSFET 23412
R0ET, ZOENEICIV ALy F o 7 AR BAME T T 5 A getEndHY | V7 NETHIREGFHENAZENHVET, ¥
7 Z BT lns.um & Isum MOV REZICHIRS D720 SR EIRIZZALD 2 SOEOFEEMEIZIEF 1T
EIZ720ES, AP RKRHERLDESWEREER T, HAEEIMKTFLEST, HAOEBEMETFLTFBEL D

BIED Ve & FlEIDE, TAA AT =20 FET, B7oar 7.3.7 LU TLEEN,

LMR60420-Q1 (2513 /A AR AL, 72 =71 Y47V OZALITEL TEBLET, ZOBEIIE— 7
TE—RHEOBETHY, BT 2—T 4 FAZNVEEOY T N—F =y 7 BIEZ BT 501 E B E T, FEHER e
A FAREFHIIRE 4 7-5 1TRLET

LMR60420-Q1 |%, =—H%AK MOSFET 8y 7 CEAEREEHIR T D720 DADEFRHIIR (I sNec-Lm) DEEL
TWET, ADOERHIRICET DL, v—VAF MOSFET 1347127204,

4

3.8

3.6

34
3.2 I

3 ~
2.8 ~

High side current limit (A)

2.6

24

2.2

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

B 75 F1—T4 4 5)L D OB E L TOHARBYENS YA RERHR lyus.um

737 ES YT E—=F

FHERI72 B IR AR T O E DL BT NHEZPIT-DIZ, ey 7 B— RS TOE T, MBI E < L,
LMR60420-Q1 7 AR )& vy b4 7L TR 85ms 43}1‘%%Li*fo ZD1% LMR60420-Q1 13V 7 AZ—haf
BN CENEZ BBAL £7,

LMR60420-Q1 Tix, KOFEMHNMI-Sndiehy 7 E—NEIEICBITLET:

o YIRRE—K =T UANTET LI

« FB I:°V0)§EE75§ VHIC ;E‘FIEI’)%:

ey TEEE—RIE, RS TF 7 HIM L ZRES Ay F U IS SN E T, AT U7 HIRIE, 781

ANENE R, HAEEZ BORESICRELISELET, HHOBENRESNDE, T/8A AL T RAZ—h
IZBATL CEE EBVICEBILE T, Y7 h AF—RDFERIC OV TIE, 2273 ar 7.3.2) 6 SR TTZE0,

7.3.8 /YO — T F#EE

LMR60420-Q1 ®» /U — JoREgREIL, H1BIENL X ol —al iz szt i ‘/X%A@v47m7"mﬂz/4f%
Vb 720, FIICHDHEMOEIRY — 7 AR T DO TEET, ZOMEEIX, PG BV LENTZE
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TBEDORNC TN T T AR E THZLC IV EET AT g #EBE T3, T T7T 7 BT OHERHIHIC >\ T
W, T HESEENESS: 1 RDBIRLTLIEEW,

NI — TR NIE, VTR —h o —F AM5E T L, AJITEED VIN(PG VALID) % LElo7- 41 7%‘;‘71 70T, i
DO T b iioSb e, PG & GND OO I, mﬁ*rﬁw&elv»«/a/ﬁalmf&;m%w:ff,TaL
IR0 ES, a I ONAEFITHIBENL X2 —al#iHN ThHZLE R L, nPyron—{E 5 ILH1E
ENL X2l —a N THHZEERLET, HIIEBEBEDODATIT A o F 5 PG B N LN L2 T
BT L1OD, VT BRETAN B TOET,

PG Ui, IROEETa—IC I NAF I ENET:

° Ilj—_lljj r75‘ /J\fot<&%) tPG-DEGLITCH @Fﬁ PGOOD @ﬁé@ii%ﬁf) @XI///EY/V]\ (VPG OVP(R )%J:EIOTU A%

DT NV RFEHITHENT PG B pNa— Il A F o anbde, PG BV O EIE LA 7L£<<E%) th DEASSERT F7-13#HY
2ms ({k§1ﬁ) DI, H*%%’Eﬁﬁ“é%?#%@i@“o {PG-DEASSERT PR LT=% ., PG B EBIEN T NT v ENDHT-0
(ZIE ROWT DS A T3 LB DY E T
o EEERESLOEEERHRLTSE, 1L PGOOD (KBS LA AL v 2K (Veguvr) KVFL.
& f£<&7‘lo tre-DEGLITCH P WEEND LD AL v z/L R (Vpg. OVP(R ) Z FESTZEHICTOMERDHVET,
. 1£E¢TB ENLOEE R T 5L, B4 PGOOD i ty“oﬁb DAL 2R (Veg.over) SVFIK
L. D72<ES tpg.pEcLTcH P IREENLD TRV AL v a/V R E LRI EFRICTHHLENHVET,

VvOouT
A

Vre.ovPR)
PG-OVP(F)

Vpa.uvpR)

Vee.uvp(F)

PG time

tpG-DEASSERT

High = Power Good —

Low = Fault >

— = — e — e — <—t|me

tpe-DEGLITCH tPG-DEGLITCH
tpe-DEGLITCH tF’G-DEGLITCH

B76. /10—y R Ay alF

7.3.9 XN FSAHE

ARG T BYERO B YL, [ E 1 CEME & A H0H S0 AP I AT A 28T R E D A oY — 7 ik
F 2K 9 228 TF, LMR60420-Q1 T A ARG ENDIEEAE DV AT LTIE, AA v F 27 TR D 5 A O K
DOEFPE NS DR ER R DOIRE LIy ad, flHICT L2 ThrETEET, LMR60420-Q1 1, RT i ko
SEENDRE DA F L 7 T E LD 18% ALy F o 7 e a i U E4, Zhud, RT #iHiic k> Tz &
DIRTE MDA T 7 JABE, T SAANART N BPLHCTENEL CODEEX DAL T U T JEIR O FIREFR L
EEWRLET,

LUF DRAHFIANT BT DRSS L, AT NI DRI A 712720 %7
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MODE/SYNC i 1285 7 vy Z 8IS AV E T,

BRANBIETOEEICIY a7 38 ET, ZOREAZ Ny 7 7 NIELFEOE T,

FWATVEBEDTD 70y I PR TOVET , NATARZAA Y F DA FREH DY tonmin (ST DWNTWET
HEIE— R COBRAMIFIZITIay 7 BRiERDET, ZOMEIL, 73 A0 PFM E—RIZY0 b o728 & 1036 4
LEd, FPWM E—RTlL, EAM THATNT MLHOMEERIL £9°

.

7.4 TINNA ZADBEEE— R
741 >+ v D>

LMR60420-Q1 iZ, LA FOWTINDEM T T, AMvTF ) —RIZEHIILTODIZEAEDNEREIE . B8LO0NAH A
Rea—YARDME ST DONRT— 2o F LYo hF T L ET:

1. EN 2% VentRr) & FIEID

2. VIN 2 VINUVLO % FAl%

3. BEAMIREN TSD R D

FROFHFITIFEATI VAR HHZEITEE L TSN, PG I3IEH IRV AT EE VIN(PG-VALID) THEMELRET £
R

74272747 E—F

EN B DFEED VentHR) & LEID . ATFEED VINyyLor) ZHBA T T, ZOMDT AV RIEBFIELIRN G S
IEH 12, LMR60420-Q1 | i77?4'7° EF—RTY, LMR60420 Q1 2T LHREb AR TIEEEN B2 % VIN (2
Hefoe T LT, ZHUTED, FIISHZ AT EED VINyyLoRr) A DL HBIFICEB) T EY,

TIT 47 T—FTlL. LMR60420-Q1 TR DOWT NN DE—RIZ720FET:
. sﬁm%@%%l\ (CCM), B EIRDAL XI5 Vo7 NVEFRD 112 T KREWEX(2iE, B E B ok E it —
\Z7e0ET

. E@J%_F — BRAMTENE VR JE S (PFM) T3, BRA MR ;14’/7“/7‘H?EZ§§I75§1EETLE¢

o FPWM E—R - BEMTEIE: CCM E—K, AMERNALZ 75 VT IVERD 112 K CHHY5

o BV ATVEERELSD O A EBIEMENGEIC, LX¥ b — T ar BHERE T A7, 14/?/7H/EZ§5(75‘
KTFLET

e Ry 7Ok B—R: A F T EEBIMETL T, AMAIRIOEER Yy 7 7o N/ NMRICHZ F9

7.4.21 EHFEEBE— K (CCM)

CCM Tl%, LMR60420-Q1 iX, 7T =2—7 1 (2L (D) THE AP AR (HS) BLUOr—H AR (LS) ANy F %
FATTHZET, HIEEDOLFab—aZEBILET, HS Ay F OF VIR D], SW B OEE (Vsw) 1
VIN DFFEETAAL T U, A 728D (i) 3B EETHEMLET, HS Ay T X, filfliny vy 7ick>TH 7
IZENET, HS AA v F DA 7K (topr) P LS Ay T34 NS ET, A X 72 EFIL LS Ay FZELT
JES, LS x4/%®ﬁﬁﬁ*ﬁ®fﬁJ—VT ZEoT Vaw 27 7V RO FETHFBIMICAA L 7S ET, —EDHIELE
EHERF T D720, v =" =TI T a—T 4 PAINVERHELET, D 1X. HS AT OA LV EE AL T2 J 8
HCEST-ELL RO IDICERSNET,

- Ton
D= Tow (5)

BRP RSN DB 2R B E = N — 2 T, RO I D T I EEITIFIL A BRI HEFILET,

Vour
= tour 6
VIN (6)
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Vsw _ ton Vour
4 D= tsw Y
VIN
Q
(o))
8
E - fon > :tOFF=
=
7]
0 >t
tsw

Inpple

Inductor Current

v
7-7. EHE—F (CCM) [CHITE SWEBELA YO Y EBRDIER

7422 HENE—F - BAGTEF

MODE/SYNC &L VIL(MODE/SYNC)%TEé%/E'\\ AT OWERINTH SN EE e ZOMEEE X A4 —F =3
2l —ay (DEM) EIEONET, DEM IZATERBSALZ 28 VT IVERD 112 KO L2\ ELET, (2724
BN ZAOEFHHIRIEE FEDE, LS FET 234712720 A # 7 2EifkIE LS FET ORT 4 XA+ —REifih
F9, ANEEE —EICLIIRRE T, BIRENS T3dE, AV FEIT—EI2720ET, TD%k., B aRiE 5247,
Lol —al NERESNET, ZOMEE—RNE2/ L AE R (PFM) E—R L¥ a2l —Ia EEONET,

_ ton Vour
sw =— < -

tSW V|N
o YN
o
8
o
> ton | torr. . thiehz |
c% > > >
0— [ _ [,
D tsw "
i
A
€
g
3
O ek
s
S lour

7-8. PFM Bk

PFM Eh{ETIE, A A RICEVH har T ol Esndizd, HHEEIZ/NS/2IED DC A7y h@illsin
DAV ET, Vout I2BITHZD DC A7y MR TERWIGA | Vour \CBELI-# I —A M £72i% FPWM £
—REHHIZET, ZOF 7By MR E IR ETEET, 204 7By MITEE . SAWRFIZT SAARLF ol —h
B Voutr P 1% ZBZERE A,

Vour
o i Current
2 1% Above Limit
§ Set point
3 Vour Set
g Point
0 Output Current Y lour

B 7-9. ERREOHNEBEL BBHE— FOLNER L DR

18 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMR60420-Q1
English Data Sheet: SNAS876


https://www.ti.com/product/jp/lmr60420-q1?qgpn=lmr60420-q1
https://www.ti.com/jp/lit/pdf/JAJSR05
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSR05B&partnum=LMR60420-Q1
https://www.ti.com/product/jp/lmr60420-q1?qgpn=lmr60420-q1
https://www.ti.com/lit/pdf/SNAS876

i3 TEXAS
INSTRUMENTS LMR60420-Q1
www.ti.comlja-jp JAJSRO5B — JUNE 2025 — REVISED JANUARY 2026

7.4.2.3 FPWM Bk - BRHEhE
‘3@%”/\0/1/7\¢ng)% (FPWM) &—R T, AT 1'?- SRR B DHERFSNE T, A E MR 35720 A X 7 2%

LW EFRHIFRSAVES, HERHIREIEE LD, WERAHIREET, 7T ar 6.5 b TSN,
Vew ton out
VIN“ i w7 VVT
=§) ton torr
> - »la— >
%
0 -t

|0L8- ;_..../\------- """ Am > t
N

N N ]

Inductor Current
=
T
X

\/

B 7-10. FPWM £— KBk

FPWM E—RiX, IROWT D FIETEETEET:

+ MODE/SYNC % RT V' E R 5,

+ MODE/SYNC & PGND DI Viymope/syne) L9 K E WM ELLE AN 2,
o WA ey IEBEHIINT D, £ 7-1 LB TLIZE,

S/ NA IR Tl e/ N A7 R A 2 5 FTRENME DO HDBIMESE T Tk, FPWM OBIEHR T B BAME T L, K/

SAIL T HAREMERF L E T, Fo, AJTEED VINovpr) Z#B A 556 . LMR60420-Q1 13122 7 2 IZ A D &3

NH0Ox[EES, LMR60420-Q1 1 PFM /'M’/%/ﬁ%% ELCOET, ANEED VINoypr) & FlEIDE, 7731
ZIXHE FPWM TEIEL . BDOA L Z IR ERETRLET,

7.4.2.4 B/NA 2V BR

H/ANA R LT AP AR MOSFET 242 TE L/ MR 2 IR L TV ET, I EEISE T A EED L
BERT DA VWM G ANy VR EDT v 7 Dlg/NA W] tonmin SOV E TH . LMR60420-Q1 (i
JEEZLF 2L — L ET, TNEFEBLT 5720 LMR60420-Q1 Tl Ay F U VB AT +— NV Ry 73528
&0 AU FER] ton-min %ﬁ’i’%ﬁfbimﬁi‘%lﬂl‘lﬂﬂjj]ﬁrtt%ﬁd‘ FLTWET, LMR60420-Q1 (/A i fH
30ns (FEHE(E) Z AR —hLTWET, N7 J ZEHL T FFEOENERIFICI T oA R A HEE L £,

V,
ton = VIN(;UfTsw ")

ZZT:

e ton = AP AR MOSFET A i

* Vour = HERE

. V|N = )\jj'ﬂ}r

7425 kAyZF7o b

Kay 7 7TOREMWES X, MBI T 2—T ¢ VAV NEER T DD E WA T ANEE T HHEEOE
EEOEICHIE T2 TT, GabhierayZEEEICBWT, T a—T 4 A7V x4 7RI L > THIBRS
NWET, 7avZBEENPHERRSNDSA . K 7-11 IR T X002, ZORIBREICEL%, HBEBENMETLET,
LMR60420-Q1 1%, HIIBEN FRDOEHETHOTILRL, 7ayd ATV Kb THNERE — /1’/5’ U X
MR SNDETNHNAT AR AT OV MEIERELET, BERY —7 (XX ERICETDHE, TR ER
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TrD I RA R (10us) 2B T 2L, 7y 23 LA VA G TE ST, 208 H., K/ 7RO /R
KL T, BIREN =7y 7 BRI W T ERT 2—7 ¢ P AZVPNEK TERWGE | X2 —Ta iR T5
7D MR T LET, AWBENHDEEOREMEB L THINT5E1vrar 7.3.2) THHAISNTWDED
12 HAEEIZY 7 hAZ — D IHTHEINL £9,

It
sw = N = VOUT

VIN“ tsw Vin

& torr = &

o FF = loFF_MIN

S
S

= ton < ton_max
73 -t -
0 >t
- lout * Rosts < >
tsw > Clock setting
[

<

[

3

:o- ' lripp\e
©

p=}

el

£

0 » t

7-11. KAy 779 Mg
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87TV —a RE

LAFOT 7V r—a fEHIEL, TX R A ANV ALY ORLEARRIZE ENDLDOTIHRL, THF PR A
AV AINEE D IEMENED SE 2B IRFEWV 2L ER A, f# 4 O Bl _xﬂ“é%uﬂu@@/\@ ZOoONWTIT. B

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

8.1 ERALDEE

LMR60420-Q1 (&[#%+ DC/DC =12 /3—2T, 2A O K IFEIR T, vy DC EEZX DC BEICAHR T 5720
(DD LN I T, LMR60420-Q1 O#finz iR 9~ HBRIZIT, IRORGHFIEZ M AL £, ZRIEEHIZS
WTEROMZZ IR TIZEW, Fo, M OBPUTRILDRO XL SR TIZENY,

82HRMET TV I—>ar

8-1 12, LMR60420-Q1 DR FH 72T 7V r—ar Bl aRUET, KT SAA T, BAWVIMTT IR E AT A X
TA—=HZTHRETHIDCREFENTCWET, VM7 AF—h TAREL T, # 8-2 ITHb — XA EMESME 651
FH72B M EEZ R TOET,

VIN
° o o VIN BOOT __|_
CBOOT
CIN [ CINHFJ_ T |_1
Rent EN SwW . Y'Y —T_ Vour o
Cour
PGND — I
RENB
LMR60420-Q1 — PGND
Option 1 Option 2 Opton3  Option4  — PGND Rear §
I S Y-, | MoDE FB
A sYNe
| | |
ol el ]
|
O8Ol o o f—1
[ ! ! — PGND
i P i : ;! i RT PGND
! N 1ot
IPGND | |PGND~ | 1
"""""""" PGND ~
— PGND
8-1. LMR60420-Q1 Y 7 7 L > AE&K
£ 8-1. MODE/SYNC ED# 7 3 » DFiEA
FFarA SRy 7 LRI H121E, MODE/SYNC %7ty 7 b EHEREI L £,
FF a2 MODE/SYNC T2 &£ Vyop Z#H2& T, HEIFE—RE FPWM E—RZERICEIV 2 D2 N TEET,
F7var3 TNA A% BT —RTHEITTHI21%, MODE/SYNC ZH:H1IL 9,
F7 a4 T NA A% FPWM £—RCTHEIT75I21E, MODE/SYNC % RT 1286t L£9°,
MODE/SYNC Bl 2R T7EEW,
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& 8-2. RNy L THR

RT (kQ)
Fsw (kHz) | Vout (V) | lout (A) L (uH) Cour " |RFBT (kQ) |RFBB (kQ)| Cyy (uF) |Cgoor (nF)| A <u7|TB) y7
b ~b
400 33 2 10 33 SHUNT DNP 47 100 86.6 86.6
400 5 2 10 33 SHUNT DNP 47 100 86.6 86.6
1000 33 2 47 22 SHUNT DNP 47 100 34 33.2
1000 5 2 47 22 SHUNT DNP 4.7 100 34 33.2
2000 3.3 2 2.2 15 SHUNT DNP 47 100 16.5 15
2000 5 2 2.2 15 SHUNT DNP 4.7 100 16.5 15
(1) EHEERE
8.2.1 H5IEH
OFRFHHITIL, L TFORICEHIN QDB NRTA=ZE AT RTA=Z LU THERALET,
x 8-3. WEI/X\SA—%
BRI T A—F [:1 -
A1 Ei 12V (BEHE(E), 4V ~ 36V ZDIR—HI K 36V Tl L TEIEL £,
H 1B 3.3V fERENAEES T >3y
BB 2A AL
AA T SR W B 2MHz
BRATRFOE—R Yl 2 mHE
ANY N LPEHEL AF—T ) IEA T ar
8.2.2 H# R FIF

8.2.21 R v F VBB DEER

AT LT TR EDBARIL, B REFL G RIROP A XD — R AT L7200 ET, AT U7 R AR TD
&L AT U T BIRITAD L, RIS AT DN ELILNET, — . AT o7 HE AR ELTHE L0/VRD
AL IBEH N T oY 2 TEDLLNTRDT20 KDL RO RGN ATREL 220 £, 2B TlE, 2MHz Zff
HALET, RT BRI OISV T, 223 ar 7.3.31 6L TEE N,

8.222 4 ¥V 5 DR

AL E D BEFRIRT DI D/NTGA—ZIA A 2 ALFARIE TT, BROE —2 Y — =7 X 7% Vo7 )V E
IR T SAAD T KB ERE D 20%~40% OFPHIINEDIINT, A F V22BN ES, ZOT A ATHI
DS FNCAIULS S o=V AN NN e YN N AV ard )&—/H/@%E\T% Vo7 VR RN T HB813T7
INAAD I KB EFE AL TLIES N, A 7HADEEFETHIE, X8 ZHEHLET, B KIZA X /4 Eik
Vo ND/—f 7 —TT, ZOHITIE, 5.6uH DA Z 72 &AL TQNET,

L=

VN =V v
(ViNn — VouT) » Yout (8)
fsw X KX IoUTmax VIN

AR, A H 7 X DOERERERIT, NATAR AT OEFHIFRE lnsum LA EIZTAHLERHVET (EX
BRHE DS MR)  ZORZSITHIUL, ) OIHREIRFIZHA L Z 72N LN ET, A4 75(03:7’1%“75@
ML, AF 72 AFIEFITNSVEITIR T L, A F 72 ERITAIELUET, N — B HIBRE I s m 1. BT
MEAELDDLWIINTEHFIENTODEIN R A X IE R T 52 L CEMME NS T2 EERHVET, ZOH)
RIS OB EBIZORPD AR SV E T, LI o T, A 7 H ISR NIIIL TLIEESW, 72T 4k a7 4
FERAUT-A L 72 IR S FE I RWE T A, a7 AITET . BT 0L/ NN T, ERa TR
TR R T A X X DRI EM O DOFRERRFICEE T, 72720, JEMa 7134 IMHz 28 258 50T
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TN KELZVET, WTFRUIILThH, A Z 7 XDEFERD, EARBEOY —7 A7 72 EFRO IR KM IS/
SLRBIENIINTT HVELRHVET,

RONEAERL T, 3 BRI EN 2 [BIEES D7D D /A 5 7 7 2 RO ET,

v
Linin = M X % ©)
ZZT:

- M=0.51

8.223 HAha T UmER

LMR60420-Q1 13, LR MR B Kb Lenom ML KB T 50K S TWET, ZO®I7a T, K
EDRREINTA—=2 1y M RBLS DD IR N IR B2 R 572D OBERIZ O W TR L £,

LMR60420-Q1 /A A, FEHiE— RIS RUT LD . VI DA 2 5 7 2 2t ) R il &b CBE T %
T, AR EITEETICHOW N EBILEEHERFT2&%E 2 R-ULET, R R, U TOX57eEE e =R
|22 N & S

o EHEARREENET O EE Y T DR

o AMTEIENFEELLEEDOHNBIEOS — N~ 2a— b BIURT V¥ —2—h

o L—TLENE

EFARIECOENER , A7 XTAMIC A EREZ ML ET, 20 =MAIERDO AC B3 IEH N EHIZE>TY
ANEV T SH, DC B IX AR ETCEmLET, HAOREEZWILD AC Bitl, ZOREOZEMES KT (ESR) 1%,
EHLOL M NEIEVy T MZH G LET, RORELEHL T, FFEO M I ERICLERY —7 V— = 1EE) T
NOBEEWELET :

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

ZZT:
o Al =t —2Y— b —IDAFIEE

3.3V BEW BV A BIEIR T D RN R N2 F oIS OV T, % 82 2BHL TS, ZofI T,
22uF OREfEE Ty 7 ar 7 ¥ a 1 EFEMLTOET, O BEERA Y F o 7B OBEHI OV T, Hi)
A T Y OEERE T HEEO %A EL T WEBENCH 5 H T ET,

BRI BEISE LN — T R~ — DU RS BB E 5250 2 T o T, ARHRIET AN LR —R
PRI, BFE ORGEWGE T DIEDO FIETHY, 77V —al & BEICBATT HRNCL T 5E T 92 RENHY £
T BERHARBIINA T, HINNESRETIvrar TP A RET e @EE A RO E LD ET, /&S
W= A FAZXT ANF~100nF OFIFHDETIv T arF o id A2 720D T LR TEIR T2 ) D AR
AV BN BOIIEH IR HET,

FEAEDETIVT ar T oY O RIRF R, BREINTZZDaL T U OEKMEIOBIT DN NSVMET T, i#
WENT=TRTCOaLF U OPIHREE  RET AL —T 407 BIET ALV —T A4 72V PHeERLET, # 8-2 1%, #E
WL —RD 16V, XTR 27 U OREN 2T AL —T 4 72 EL TERSI TV ET, JVIERWEEER, JEH
WL —R, FRFIVEWEEERK Oa T o2 E 3556, RISEHSNWTWDEIDL ZL<0ar TRy
W72 B ATREE BV E T,

8.2.24 AhaAVF Y DER

AN T oY 2 DOEESLREEZR-LET, 1 D HiZ. LMR60420-Q1 &, T AT LD ATJ 7 4 NH~D NI JEE
Vo7 Va5 T9, 2 D BITEER AR 52T, Zhvn 2 DORRIE, Bilx a7 32 i
THIETROIRMICEEINE T, £ 8-4 2B TLIEEV,
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K84. AharFYy

a2 HELRAE B

DAL T UWIEAAL YT U T RHIIE AT DB A /A R T A7 DI L ET, v 7 i, i
M=V 3T RYD LMR60420-Q1 7/ SAZADMELIZEE L T, Eff7e A BLOBMEOIFINEETY,
Cin_HF 0.1uF R 3 AT MR LT 1%, I EIIx 7 V2D TR B A NV ET, oI T oY
1, ANy TUDNLEEET 5 AT LTIy TVEEILSHINDTZD , THF YA A AV VALY T
50V UL EDOEMEHELEL QET,

ZORBIT, AR OB T ATV T EBEE D7D HLET, Cn 2VhETED
L VAT ABNRELESM T TEEL TOLGEIC, ARMBIERICANEEMETL T AT LRy RS
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VAT OFePEDY X 8-1 RIS IE A SIVET . ZALDNTA—LIT I EFES TIEDVEE Ao (CEAIRIERED S ZZL T
WET, FRIZERIR DR RY | IROZEAEEHIILE T, Viy = 13.5V, Tp = 25°C,
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80 75
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22 2A
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VOUT =5V FSW = 2MHz IOUT =2A 2A
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2.00us 2.50GS/s @ |25 Jun 2025 T/\/l'x@@,;ﬁ - 3.3V i) Tk = aﬁ
@ 1oomv & @ 100V )[ﬁ 76.40 % 100k points 7.80V 421:45:16 ] 2A
FNAADFEE = 2A 3.3V HiH TR = {#) Few = 2MHz
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FSNAADTEIH = 3.3V i T—KF=HE#)
2A
Fsw = 400kHz
£ 8-26. #hithE

k!
Stop S0.0 Mz

lout = 2A

VOUT =3.3V FSW =2MHz
HI7E S8 3 4k 150kHZz ~ 30MHz

8-27. {5i# EMI & CISPR25 HIFRE &L DBIMR (: €
— V{8, #: FHES). LMR60440QEVM

-

lout = 2A

Vourt = 3.3V Fsw = 2MHz
TE JE % - 150kHZ ~ 30MHz

X 8-28. {5 EMI & CISPR25 #IfREL DRI (%: E
—J1E8. 8 : FHES). LMR60440QEVM

VOUT =3.3V FSW = 2MHz
17 J& e 4% - 150kHz ~ 30MHz

lout = 4A

8-29. 15t EMI £/ /R—JL & CISPR25 HIR{EE D
BIf%R. LMR60440QEVM

VOUT =3.3V FSW = 2MHz
T E J& e 4% - 30MHz ~ 300MHz

lout = 4A

8-30. i8} EMI /N4 O EER:E & CISPR25 #HIFR
&L DR, LMR60440QEVM

VOUT =3.3V FSW = 2MHz
5 & # %% - 30MHz ~ 300MHz

lout = 4A

B 8-31. K&t EMI /x4 O 7k F{mik & CISPR25 #BR
& DR, LMR60440QEVM
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VOUT =3.3V FSW = 2MHz

7€ JE % 300MHZz ~ 1GHz

lout = 4A

B 8-32. 184 EMI (O R, ZEE) & CISPR25 #ifR

VOUT =3.3V FSW =2MHz

H7E JE B E - 300MHz ~ 1GHz

lout = 4A

8-33. I& EMI (A& RV, k) & CISPR25 HIFR

EL DRI, LMR60440QEVM EEDE%. LMR60440QEVM
LISN+ VIN
4 L 1 = 1 -
—‘7CFILT1 TCFILTZ TCFILTIS TCFIL'IW TCBULK
LISN- =
%7 GND GND
8-34. B#AH EMI 7 4 V& ERE
KR 8-5.FEEM 74 I)LIHGR
Fsw(kHz) CriLt1(MF) CriLt2(MF) CriLt3(HF) CriLta(HF) Lrr(pH) CguLk(MF)
2000 2.2 2.2 DNP DNP 2.2 47
-VIN - * VIN BOOT —_|_100nF
4.7pFi L100nF gy
L cour
PGND — = PGND I
U1 —— PGND
MODE/
SYNC FB
~ PoND 100kQ
RT PG AW
RT PGND
— PGND = henD

X 8-35. 7 7V — 3 > EIRHI
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x 8-6. KR T TV r—> a3 04 thE TEDN /= BOM

U1 Fsw (kHz) Vour L1 (uH) A Cour (MF) RT(kQ)
LMR604203SRAKRQ1 2000 3.3 2.2 1x10+1x47 16.5
LMR604205SRAKRQ1 2000 5 2.2 1x10+1x47 16.5
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841 LA 7D FDHAL RFZ1>

DC/DC 22 /3—4D PCB LA T UNI, BN GHEREZ T 570 ICHE T, PCB LA 7T VRSN EY 256
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o ALz FE VIN B5LNGND EANZTESRIVTI1F B L TES0,
* Cpoor F> T HIZIZIA NS =22/ L F T, Cpoor 2T ¥ W, T/3AADTELIRVELIZ, BOOT LW
SW AN THRD VY — 2 TRUE L £7,
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o« RERIEHYT, KFNLRD FB LD TSI ICAEL #77, Regg. Resr Crr 1 AT 254 A7/
ANZHERRN AT TECE L 97, FB 310 GND ~O#kii, BT DR ENRHY, MOKRT RAZADENLDE
AT DBMLERHVET, Vour ~DERTL, ZD BTN TENERTA, 2L, BEHEORY— 1, ¥
L — DR BER B AT REMENH LT X TD /AR (SW /—R72E) OUr<IZITAAR LN T

S,
o WNED1 OFEST, L<ED 1 DDTTAN T L= HE L ET, ZOT L%, SAR =)V R E R EGR I &
L CHEREL 97,

* VIN, VOUT, GND [Z/Z/8 Y wN5—2 3 F T, AL 3"—2 D N ST EITH TR TOT R CTOBIER: F 2K
L, ek Kb 5720, ZTNOOEBRIT CELIET I D ESTICT AN ERHYET,

o HLIRE—F 2 DEDICA507 PCB AR L FE T, I KART BT E B FIRE IR A -7k Roya 25817
B1-8, o7 E AR L TLEEW, PCB @ EJEE TREIT 2 A AifEEL, &AL TH 1 4 AL EET 5
MEIRHDET, PCB s fHIEEDOHiJE 2 L T D561 (HEREERE), —~ /v BT L NS E O BLER 7
R 7L — AT 5 e N TEET,

o XA F LTSI NISIREF T, SW BB A X 72T v AERTEE L, TEXAET L DA LET,
[RIREIZ, B EMI 2RI 2720 20/ — RO &/ ML T2 ERHVET,

FOMDEEIRTARTAANZDONTIL, LLTFD PCB LA TUNEEHE SR TLIEEN,

o RIWTFLLTEWRLATOIDYARNZA T T —ay LAR—R

» Simple Switcher PCB L7 7Of 4N 74727 7V r—ay LiR—h

T H EILDIELGE - Lo 70 hDEEFIE eI T —

LM4360x 5L N LM4600x (LS04 EMI L1 7 D hDREF LT 7V /r—ay LiR—h

/V 0 VIN

A

cN sw nm
_{

| S
I

8-36. BEI v CEHOERIN—-T

841105 REY—<I FU—VICHT 2 EESE

AR DI, THHF A AL AL ALY T, HBOWT N E V)R TR T — U TER T 5282 5L
TWET, ZIUF T —d, JARDEEEZ TOT WA e T — N — VR BRI L ET, o, TN TL—
U, AR T AR A RO 7 7L ABM BRI L F 9, PGND B 1%, WEie—4 A K MOSFET AA T D
V—ATY, ZOENIANBLI O 120 7o 07 RICHBEER T4 ERHVET, PGND IZIZAA YT 7
BENZBTD /AN EENTEY, BRMEIMEIVRE S TLAGAERHVET,

TXA R AL A VAINT, TTA<Y =<)L /RRELTIC D PGND ZfE L CTH457 7 RA A b— R oot
FTHZEEHELEL CVET, h—~</L BT 1L, PGND B O FIZHEIZELE T2 RSV ET, I KOKEGH R E155
72, K EEBXOR FEOVAT A IR T— AR LU TRIRERIRV ZLDE M LT, 7% A A2V L
AT, SRR ENBLL T DI TS 4 Jg a2 H T 2I0HESEL ThET 2 A A 1 A1 AU A,
2 AR, + R RIBESOHTE L) VAT U NAR AT 4 AL, KA E—F U AOEFER, Y — VR %)
B KB PTASEZBILET,
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EAPCB ixticBT oY —A:

o JAN-2020 i85 T1372<, BITEDik SR Iz L5 37 7V r—ay J—h

o [N N — TR R DB ET TB720 DML A TR AR TV r—ay J—h
o [PEEKBLNIC N lr— P DBGEMFEN T 7 ) r— g Lo — ]

o [J1LM43603 L8 LMA3602 255> 7L B G G 7 TV r—ay J—h

o [PowerPAD™ ZifFttat (LN r— 2 7 7 ) r—2ay LiR—h

o [PowerPAD Dfij (&7 7 ) r—ay J—h

o [HFLOEGHIFFEDREH S 7V r—ay LAR—R
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OTNARBLULRF AV FOYR—-F
9.1 F1NA R HiR— b

911 Y—F - /NWN—F s BEICET S5 FFE

PR e F B F 13— BRI T AT R A AL A O R, B E TS A e A AL AL
YO, AL IR SN DG A IR, =R e =T L F X — B RO A VRIS T R
—ReR—=T B E T —ERADERBOEAZERTHLOTIEIHIET A,

9.1.2 /N1 ADHEZHE

9-1 |2, LMR60420-Q1 O T A A4 Al RLET, £V T U RORERIZOWTE, £ 4-1 22 L7ES
W, A7 ar OFF SRR OWTIE, TF VA ARV ALY DOIRFEANELE £721% TR ARV LA
YD E2E VAR —h T4 —TLETELIZEN, e/ NEEENEHSNET,

LMR604 )l(_ 0 X X X RAKR Q|1

| — 1 l
MAX OUTPUT FIXED VOUT SPREAD SPECTRUM PACKAGE AUTOMOTIVE
CURRENT 1: 1.8V S: Enabled RAKR = WQFN-HR GRADE
2: 2A 3:3.3V No Character: Disabled 9-pin large reel
3:3A 4:3.8V VARIANT
4: 4A 5: 5\ No Character: ‘A’ variant
B: ‘B’ variant

9-1. T/NA ADeaHRAl

9.2 RFaAybDYR—
9.2.1 BIEEZH
BEEEEHI DWW TE, L2 R TSN,

o TXHRAUAINAY  AN-MMA[ AA T L T EIRDV AT INDTARTAL T 7V r—a J—h

o TXYRAUAYILAY [LM4A360x 5508 LM4600x (Z LA EMI LA T 7 o ik 5t 7 7V r— 3
v /J—h

o TXYRALAYNAY [MBEROWE - LA T UNOBEFH]T 7V r—ay /—h

o THRH R ARV AY | AN-1229] Simple Switcher PCB VA7V HARZA L N7 7V r—vay /—h

¢ TERPRALAINAY  [HLORGHIE S EO AR T 7V r—ar /—1

o FTEXHRALAVNLAY [PowerPAD™ AF§]7 7V —a J—h

o THXY R AR NVAY [EREERR(ETRL Ny /r— PowerPAD™ |7 7V r—2ay J—h

o THRY R AL AVILAY [LM4A3603 B LM4A3602 A AL 7= fi /e &8GRk &t 7 7V r—ay /—b

o TEXYRALAY LAY [HEEABIWIC Sy —CORGHRUE] 77V r—ay /—h

o TXHR ARV AY AN-2020[ 18 5 ClE7e< BIEOR R I DB GRGH 7 7V r—v a3y /—bh

o TXHRAUAVILAY AN-1520 FE /SR 80 r— Tl R OB HLZ BB T 25720 DT AT T~ A
RI7 7V r—say J—h

o TR RAURAVILALY  [DC-DC 2 /R —=ZNHDE EMI ~Off B2t /L 5 ikl 7 7V or—ay J—h

o TXHR ARV NVAY [EE— N R OB L@ A 77 r—yay —h

o TRV RALAINAY [T 4—RT75T—FR a7 P EOWNERIICHIES LS de-de o/ N—F D g%
O L] 7V r—say J—h
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Vo7 UCTRERTHE, BRINTT X TOMMERICEATAF AT AN BHZ IO ENTEET, ZEHOFEMIZ
ONWTIE, WRTSNTERF 2 AV MIE FN WD SGETE A Z B LIZE0,

9.4 4 R—F - VY=

THA R AL AV VALY E2E™ PR —h T3 —T AE, TP =T DNRRERE A DR E LRI T A M AN
— IO RGERD D EBESAZEN TEXAIGHT T, BEFORIZEZRKR LD, MEOEME LD T52LT, it T E
eI TEET,

Vo 7E&NTWDar T o0E, FHEBEICIDBROFEF #BHINDILDTT, ZNBIEET IV R ARV ALY DL

BERRERR TALDO T BT LE TP R A RN ALY O BfRE KL O TRBOER A, THF TR AR
VALY DR ESZ IR TLTEENY,

9.5 FR

HotRod™, PowerPAD™, and 7 A+ AL AL A E2E™ are trademarks of Texas Instruments.
TRCOPEGEL, TNENOFTAEEICRBLET,

0.6 HETMEICBT ZEEEE
ZDIC 1%, ESD I2d» THHB T AW REMEN DD FT, TR Y R AL AV N AV, IC BRI BRI H I O E A2 L
A EHEELET, ELOBOROBLOREFIEICEDRVEE . 7 A A& 5B 2N B ET,
A\ ESD ICEBMHEIE, DT DR MREIE T DT A AD TR E CHIGI D0 E T, K72 IC DG, /$TA—FHD T
ICEALT BT TARSNTOB N DIND WD B0, RS RA LT <o TV ET,

9.7 AE
TR A AL AR LAY FHEE ZOHFEEIZIT, HEECKEDO —ERBLOERNGLHINTWET,
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Changes from Revision A (August 2025) to Revision B (January 2026) Page
o FFaAN ZAMVEBIORFE JVAMZ ZEN 1 ALY T A D HFEE B oo 1
e BREITaL DUy T BT 0.65UA D35 0.THA LTI oo s 1
o SRFEAR— TN PCB LA T T RO R TBIN. oo e 1
o BUiar 3Lt al 7.1 WD HOtROA IN 12 TM BB et 1
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o THERHR R ER | 12 SW B OB EE AR ZFLH T DIITEZ BN oo 5
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o [BINUTURDT NRAREED LI RT TJ:EHM'%%@E ................................................................................. 13
o Ta—T AP AIMEDNATARBHHI R DL BN 2 7R T EEE B IO Z B 15
o ATV YR AXTRTLDAA /%/7‘ﬂ2&%;&®{ﬁﬁéﬁf£#ﬁk¢é% 16% 755 18% 1T T oo 16
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o [BINUTUh TARAAD RT A FLHITD80% 7% 8-2 FZITIBNM e 21
o HI1Er T UV ORR TR MR T DD M3y T oY OIBIREI 2 a B e, 23
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) R LT3 I ettt ettt ettt ettt e 26
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o 5V 400kHZ & 2MHZ D ZEREIBRATEI ..ottt e e e en e 26

M AHhZHhI, Nyvo—2, BLUEXER
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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 ©)
@ ©)
LMR604203SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 423SQ
LMR604205SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 425S5Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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. TI 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 LMR60420-Q1 :
o Catalog : LMR60420
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
LMR604203SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 115 | 4.0 8.0 Q1
HR
LMR604205SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 115 | 4.0 8.0 Q1
HR
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PACKAGE MATERIALS INFORMATION
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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)
LMR604203SRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
LMR604205SRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
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RAKOOO9A

PACKAGE OUTLINE
WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\

A
7%
R
R
Pl
R

L

/‘|: 0.1 MIN

SIDE WALL
WETTABLE FLANK

OPTIONAL: SIDE WALL PIN DETAIL

NOTE 4

0.8
07
R == SEATING PLANE
0.05 j o
0.00 g¢
(=] S|l oo
§ g5 § & 0.25
0.395 ‘
2X0.295 ] | — | 2X0.15
& [010][c[AlB | | | & [01D [C[AT8 j ~— (0152 TYP
0058 |C l I 's 0.050) |C
3 |
1 “J ‘ ‘ I I [—
oo | ==
Trdl T
0.55
05 co— |™0%T | L ——
0.4 ‘ +
0.000PKG{ —|— ~f— - — - — e _____| 035
2 0.25
12 = J— i
|
2X (0.125) —»= R e s
|
0.9275 - Tl
[ooz7s 1 T *[;
|
w
9 8
PIN 1 ID/ L (0.15) TYP
(45“)( O.l) 6X 82 ox 822
018 |C|A[B 0.1® [c[a[B
1 05® [c ® 0050 |C
: : 4229353/ 04/2025
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.
4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.
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EXAMPLE BOARD LAYOUT
RAKOOO9A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

<!
- ] 22 - -
N ~ o o T N
a e e 8 e 5 u
x x xX < X S >
™ N N O N = o
9 8
3X (1.45)
|
(1.125)
. Tl @
(0.9275) —— — — g f
< e}
o o
METAL UNDER S e
x X
N N

SOLDER MASK

|
SOLDER MASK \ \H
OPENING\ ******************** S il Foooo
|

O.OOOPKG<L72: - -—- @%
{ |
@0.2) TYP bR
VIA ~
o
2X (0.345) — =
) 1
0.9275) —— -—
—— | == F—a
~ S B
(1.125) ! 5 L 2X (0.2)
__J
3X (1.45) Tf
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NOTES: (continued)

5. 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).
6. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
WQFN-HR - 0.8 mm max height
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NOTES: (continued)

7. 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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