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FRAEE HI T-HEF7 10 -40°C 2 +150°C LARSSIR TR (Ty) ( BRAEAAMEM ) o S/NRRCRBREI 2 PR Bk R ge it Al ek 3

Mg . WAUERIR T,y = 25°C M M ReA TR FIK S EbnitE , (NS, BRAESDA WM, LURFIHEM : V=135V, Ve
=5V

25 WA BAME  HAUE  BONE| B
Ronpa) |PG g Ipg = 1MA 165 420 o
TFRIE (RT 314 )
fswi(FPwm) FFEMZ |, FPWM TAERR ( “A” B1S ) |Rry=16.7kQ , 1% 1800 2000 2200| kHz
fswi(FPwm) FFEME , FPWM TR ( “B” #%5 ) |Rrr=15.2kQ, 1% 1800 2000 2200| kHz
fswa(FPwm) FFRIAE , FPWM TAREER ( “A” #15 ) |Rry=34.4kQ , 1% 900 1000 1100| kHz
fswaFPwm) FFRME , FPWM TAER ( “B” #5 ) |Rry=32.8kQ, 1% 900 1000 1100 kHz
i ( MODE/SYNC 31§ )
BN FPWM () VIH | # A FPWM f SYNC 5| il fa & 0.5 0.85 Y
B FPWM 9 VIL - [iBH FPWM # SYNC 5] i i 0.35 0.7 Y
VH(MODE/SYNC) MODE/SYNC %t \ i HL S [ 5 1.3 \%
VIL(MODE/SYNC) MODE/SYNC #ii MG H T 4 0.35 %
teLkiNgToN) AR5 5 1R B /N 1E ok o 5 150 ns
TCLKIN(TOFF) AR A5 5 (A B /N A7 ok o 9 P 150 ns
WMRE
Rps-on-Hs Eil FET 3 F bl Isw = 500mA , Vgoor.sw = 3.8V 110 220 mQ
Rps-on-Ls IR FET 538 L pi Isw = 500mA , Vgoor.sw = 3.8V 80 160 mQ
ton-uin (! 5 S A 30 ns
torrmin (1 FE ST ( “A” TS ) 89 ns
torruin (P RO R ( “B” A4S ) 100 ns
HRIT
Ten ) e i ) 48 155 165 176 °C

R IRAE 156 °C
(1) REFEM.
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3.61 2.425 N
< N < N
< 36 < Z 24 AN
E N £ N
£ 359 N = N
= N = 2375 ~
o 3.58 g
5 N £ 235
o 3.57 NG ) N
o N 8 2325
G 3.56 J s \\\
© 3.55 ~ 8 N
T ™ = 2275 N
3.54 ' N
2.25 ™
3.53 :
3.52 2.225
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
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& 6-1. R MOSFET Higi i H 6-2. I MOSFET HL Ll
200 130
190 12 ]
180 » -
170 1 110 ]
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.
£ 150 / E 100 7
v
g 140 = 2 90 -
A (=] /
x 130 ~ o
2 120 ] g & e
2 110 ® -
o) z 70
£ 100 - 8 »
90 /// 60 [~
80 |
50
70
60 40
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 6-3. ] MOSFET Rps.on K 6-4. {&M] MOSFET Rps.on
5.1 7.2
5.08 7.1
5.06 7
__ 69
S £ 68
%’7 5.02 g 6.7
g 5 E 6.6
2 498 & 65
3 £ 6.4
O 496 3
® 63
4.94 62
4.92 6.1
4.9 6
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Ambient Temperature (°C) Ambient Temperature (°C)
5V [H & & 6-6. X5 SR IH]
Bl 6-5. it 3 G L
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6.6 HLAVERE: (42)

ViN=13.5V, To=25C (BRIERNE U ) o faEiRENAETIRE .

14 1.05
— Rising
1.35 — Falling 1.04
S 13 1.03
g 1.02
3 125
< ~ 1.01
S 12 2
£ g
3 115 g 099
£ S 098
S 1.1 E .
2 105 0.97
g 0.96
I} 1
0.95
0.95 0.94
0.9 0.93
40 20 O 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Kl 6-7. fERERE R IE B 6-8. it HL NG
3.3 4
3.2 — Rising — Rising
' — Falling 3.75 — Falling
31
3 3.5
S 2: S 325
o = (0]
= -
3
3 2.7 %
z 26 z
< S 275
> 25 >
24 25
23 2.25
22
2.1 2
40 20 0 20 40 60 80 100 120 140 40 20 O 20 40 60 080 100 120 140
Temperature (°C) Temperature (°C)
& 6-9. % \HLE UVLO - 'A' Bl & A 6-10. IAHE UVLO - 'B' IS5
115
—— OVrising —— UV rising
125 — OV falling — UV falling
110
£ 1075
kel
S 105
8
£ 102.5
fa)
8 100
o 975
o
95
92.5
90
40 20 O 20 40 60 80 100 120 140
Temperature (°C)
A 6-11. PGOOD B{&
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7.2 IR T HER]
EN[
Bias Reference [JVIN
1V
% Voltage
Regulator
Slope
Compensation
swW
[ ]BooT
RT[ }——
e HS
MODE/ ] t
SYNC Oscillator
>—[:| SW
Switching Logic —
(¢ LS
|_
PG [ }—\

Soft-Start
[ Logic

h

1V—+

FB |: -
FB Detect

COMP

Power-Good | ¢ :| PGND
Logic

<}_

7.3 #¥iE Ui
7.3.1 FREFIX EHE (UVLO)
LMR60420-Q1 HATHE %A REFI R RS2 (UVLO) Thfig |, i P AEUeARYE EN 51 B 1 1) ri I R 850 10 bl Al R

LR L. By asfF A, EN SIBIRT PGND 51 22 8] f) FE s o0 25068 3 {66 g it I BT B Ven-Thr) (S RE
1.25V ) o fEHE Venthr) HRIKHEIEHRE VINgyLoRr) B2 )E , SPRITAET 7.3.2 RANA RS

LA EN 51 BIAT PGND 51 2 A o IS PR = AL RE R AR BUAE Ven-th) TV (HERE ) BIF , EN ST 4
AET .
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VIN F1 PGND 2 [a] (1) B FH 70 s 1RO fZE#2 2] EN 51, AT FS28 VIN UVLO. B 5G , R S 1%
ANHJE | ¥ Rent FME , REHHHETHEN Reng. 1HHAH Reng /5, AIHE TSR S@ MmN B IE . BHE T
B EN BIHE , E2E 710 FER 1 M ER 2. WRAFE VIN UVLO IhEE |, 7l EN 5| EBERE]
VIN.

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

Hrr e
* VINiym-off #7x LMR60420-Q1 2% Wi [ A\ HL T -
* VINiyrn-on %78 LMR60420-Q1 Sl i {4 A HEL T .

EN

B 7-1. {5 EN 5| I € VIN UVLO

7.3.2 HESIFIMIEEFHR

LMR60420-Q1 i A1 4 J 32K [ 11 J5 20 393 80 A b e o b ROV R AL o )3 Bl R 8] 2 P9 B[ %E 9 6ms (S 7Y
) - RIEAE LMR60420-Q1 #3445 M 2 i th i AF AE LTS, A B RE IR W I8 1T

A3 LMR60420-Q1 JEREHESFH , iEmE] VIN 1 EN 58 & 0 21070 5 #d VINgyLowr)
VEN-THR)e RIXKEERAMFIG |, BRSNS AR | JF Bt A 6ms (07U ) PIAEIE A

2 L B 2 A R € RS P DU SRR R RIS DL St iR S ERERA RIS .
NFLIESEINE , A R I LS 0O B0 0 R0 AR [R] AR5 5

[} o 5
/ f 4
EN (2V/DIV)
%
VOUT (2V/DIV) e
PG (2V/DIV)
2ms/DIV
& 7-2. fEREBE 3N
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7.3.3 L RT #THFELFE

EALE RT 5] IF1 PGND 2 [8] ) Hi FHL 25 FH T-7£ 200kHz 1 2.2MHz 2 [A]i&+#% LMR60420-Q1 FBE RJT RN
BOE RIT R R LMR60420-Q1 7E3E 4L FlA A T 247 HF 48 A AN AT G & 2 IO SRR . A7 RS n {5
WP RIARAE LA, SES0 9 7.3.9. A LT A XN B0E mOT R E RT AFHAE.

1 -9
—— —(30x10
o~ (

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

b

o RT: LIRS (Q) AL F/R RT HBHAA

o fow @ LAR%E (Hz) RERALRIR 8 s A
180

150 i\ — 'A' variant
‘\ — 'B' variant

120
100

80
70

60
50

40
35

30
25

20

>~
g

Pl (

hl

RT Resistor (k)

v,

e
15 =

13
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Switching Frequency (kHz)

B 7-3. “A” fl “B” RS RT E 5T RMEEMHRER

% 8-2 |17 400kHz. 1MHz 1 2MHz JF iR &1 RT 5.
7.3.4 MODE/SYNC 3/

LMR60420-Q1 1] MODE/SYNC 5| {2 — AN A5, F T ik Beds - iz A7 U Eef 1 AR 5 A MH i 40 2% [F]
W (ERE AP ERB T, RT BFHSs R EITLHE., i520% MODE/SYNC 5l &2, w5 iZ 5] it = BEFt
RIS |, MR —AS b fie N R r 28 LA 125 a2 . A BEMRNEZER |, 15SHT 7.4,

MODE/SYNC 5| Im] i T N B L2 AN 2T R G A 01740, = Fhis T iaUnT (g £

o HzhR RS E KRR ] (PFM) 1847, HGE O BT B AL ) I B RS . A IE S
7422,

© FPWM i : 7E FPWM KUK, RN HUEICT VINovpRr) , IR B A, RVFEBRR A S
DS . XFERMERE AR, MAELERIZ T, BiESM 15 7.4.23

* SYNC = : BI85 it i /2 MODE/SYNC 5] I AMEBAE 5 X 55 ARSI 805 5 R L 21%6 T 80K+ RT
FLBEL 2R 1 B A . A E b I BT UK T8 T Vi ok, AN B PR 0N T BT Vi ke
AR e AN 450 Bt R 1 R R ALY MODE/SYNC 51 B4 E (i . A S i & vl 78 4 402 F kAT
W, HANZ B DT 8] 5% i A S TR P BR ) , IR AR 52 S it i ] MODE/SYNC 5| BS54 R AH

I
~

~
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VCHC . 4#8fEhbT SYNC B | 28E g/ FPWM B NS T —FE. 28 W& B , i a] DAE A it
HHE LS VSR D 2] MODE/SYNC 3| B .

BB TR A& , LN A R SYNC (55 . DR RBILE T kA ek 1 & .
R 71, kAR F R E

MODE/SYNC %A\ R
> ViH_FPwM MR FPWM ) &8
< ViL_FPwm R B R E
BEZLEE SYNC MODE

WMRATEEBITHERZ B | %5 n fREE 2 ik, AT SEELE e T T Bl , &l |
LA PGND B2 V) ppwm BA e 3T FPWM B, 250 822 RT 510, s A& i Ry b
Es) VIH_FPWM° BHREAER , ES0 BE%RME

7.3.5 #H B IEEFE

LMR60420-Q1 o4 H 7 ¥ LMR60420-Q1 )t HE R FC & D [ e sl vl i 54t |, BAREG T2 56 %3 FB 5l
FE A B i FELBEL 20 TR 2% o i1 s i HH FE R AR RV T A SR R B S e . AR TEAIE R, WS MY 4. R T E e
JE , FB Sl B R B FB 51 A S H B R P2 TR A B BE A SN T 1Q , 3844 Bt N[ 5 4
HFEFLE o SR 7 BT R T A e s D)0 R JER 5 e 15t F BE 28 X T I 4L A A AR I Bk Q o SRR S 5t L BEL A
Regr /& , A8 BAR 2 A% PR S i FEL P 2% Regg-

VFB
Rppp = o—IB__ xR 4
FBB = Vou7 — Vig < RFBT 4)

Hr, Veg HE N 1V,

FB

g Reres

— PGND

B 7-4. ATE3T VOUT [/ e fH 2R B

7.3.6 HERE

LMR60420-Q1 5 FH P43 A FiL I R AR A BIR 1) 52 (1 25 i L i 1002 SR80 o K S BRAEL AR Dy sy (08 LA PR A (Ihis-Lim)
AR E AR B (ILs.um)e FUEAR FBIIA R Ins.um /5, =il MOSFET Kok | {Xfll MOSFET #5538 , HE|
HUBE B RE R s AR o BLERAE AT SEUT IR AR, FOVPORRRME . h TR HUs rR AL R 1 4E psm A1
ILsum Z IR, BRI dpe Rt P A AR W A X P A B TR R P P40 e A SRS A KT d K L R
VU A PR 2 AR o 2 SR ) R BRARAE AT FB ST BRI R PR S Vigie AR, ISR BE NI 8. i 2 5
M1 7.3.7,

LMR60420-Q1 H 14 ey il L 70 BR 1) it o 25 B AR T AR Ab o SXMIAT Dy i WA L SRR XAt RO 1, B B a5 a8
P 38 G B IR o LR 1 e 0 L A PR Rl 1] 7-5 P
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LMR60420-Q1 528 7 7 BRI (Is-Neguim) » CABRHIEA MOSFET W] DAHEN Y HL it & o 3k B 6 FE e PR AE
J& , & MOSFET i,

4

3.8

3.6

3.4

3.2 ~
3 L

2.8 ~_
2.6

High side current limit (A)

24

2.2

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

B 7-5. SRR B FRRE] | hs.um 5 5= D KIRBER

7.3.7 B

97 1B RS B AE LT IS PRI ThEE | Rt T e . i AR 4, LMR6G0420-Q1 S 4x oc ra H Of
Lt k2] 85ms , JRJ5 LMR60420-Q1 38 i 0 3¢ 8 Zh T 0h & J B AT .

LMR60420-Q1 75 & LA T 44 5 ik N Wi 82128 47455 K
o HIAFHIE e

iy B3z AT 4 2 MR R AR TT O) A SR BROT S A, A8 2 2l 3 I A e o 79 29T 75 1 80E s il R
W RS S PSSR SIFIER R 3. A RBURSIMEAE R |, HS T 7.3.2

7.3.8 HIRIEFEZIEE

LMR60420-Q1 (1 FEJE 1E 5 Th e a7 A T 755 H FEUR A H R T Va BRI A Rk 388 |, B0 B X Rl ot T i

VRS FP¥E . ZINRE R —TT ik ThAE | JEILTE PG 5] A H Gk IR 2 S —A Ehi A RSz, & T

g b S UE R VE R | 1S #Us 1T 1 £

FERR B FF 51 78 Ba AR N B ETHE Vineevaupy PAEJE , R IE W4 A 2. W2 XM E , PG

GND 2 [a] ff HE R Fe 7 g F s 2 7 b TR 15 Ya N . 2 (S S e it fE R A TR FTYE I, 2 K

TS TR R AR TEE N . RS AN PRI R g, DARA DR s b B 2 B R I ik AN

25 PG 5| B .

LSO T , PG 5l HL

o I HJEST PGOOD it/ FFHE1{E (VpG-ovPR)) MRS 8] 22 /0 N tpgDEGLITCH

o i EHJE FEEKT PGOOD K& T FERE (Vpg-uv(F)) HIRFSEI [R] 227N tpaDEGLITCH

TE i R 25 R PG SR RS |, PG 5] K A AR FHIK - 22 /D teg.peasserT BURZ) 2ms (i

ﬂ{ﬁ ) ° é}—_l‘i tPG—DEASSERT ZE , M\@‘iﬁ%i%?%#z—ﬂ‘ﬁﬂ:ﬁ PG %IH%\BEE‘J:TS :

o RBARIEREE RS i i R BT 2 T PGOOD K EFHEIE (Veguvr) » I HIRFFFE K L7+
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o BB R R, S R T B R AR T PGOOD K T I (Ves-over) » I HLERFRIE R T B
) 4 LA _E )47 25 8] 204 tpg-DEGLITCH

VOuT
A

Vec.oveR)
Vpc-ovp(F)

Vpa.uvPR)

VeG.uvp(F)

PG time

tpG-DEASSERT

High = Power Good -

Low = Fault >

—> — —» e — — e— ..
time

tPG-DEGLITCH tPG-DEGLITCH
tPG-DEGLITCH tPG-DEGLITCH

& 7-6. HIRIEH BIfH

7.3.9 B4

FEAT) H 20 A L HL A ] e A2 AT 1 2 A B 50263 R P 0 HOR S R B AR 8 AR R U R o . 7R
& LMR60420-Q1 #FMIKZH A S, v LR FA I S8 TF AR AT J LA B AL F & 5. LMR60420-Q1 #
TFRARY 2 RT HLPH 2 @S WE ST AL, L 18%. XEIRE |, LaethLUBHUEITHT | RT HPHES E 11
B8 s T AR IR T IR T IR

LR &M s A, Wi A

A s i i 1) MODE/SYNC ¥ 1 1.

TEARFT N RIS, BB R SRR, IXFHE GURR N R B AR

B Bh T N R AR NS - S U oG 1) B A B2 ton-min

EAERT |, MEER MRS - L8 E PFM B Tt | S RAXMIT N, £ FPWM BT
R SEA 3, BATHA TSRS

7.4 DR

7.4.1 XbBr

FELLMEM AT, LMR60420-Q1 # 2 ST K 2 4Py B F it DA S22 B F 5 s i s DA AU R ST K
1. EN{KT VEN—TH(R)

2. VINAET VINyyLoR)
3. R Tsp

PN~

R, RIRFRMARAIRR. A, PG ERMKHMNBIE Vinpe-vaup) FIIRFRESIRE .
7.4.2 T/ERER

REEN 5IHHE ETHE Venrhr) BE BIANHEERE VINgyor) » IFEAFES B, LMR60420-Q1
T TAERR. 5 LMR60420-Q1 ()55 il f. 77226 EN SIMBEEE] VIN |, SRE RT LU Tt i i\ A
ﬁ VINUVLO(R) Hif;fﬂ Q Ez;jjo
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TR T, LMR60420-Q1 &b T UL R — :

o EHFIEMAK (CCM) @ TR HI KT HUEES IR SO I — 2, TR [H 52
A - B AFIEAT - AR S (PFM) |, JF AT 52 571 2 PRI

FPWM #i:0 - 8730217 : CCM #EaC @ Sk it (kT F s as i S0t 1) — 2 i
B SIERE] 7R E N R AR RS, AR S B CLCR R AT
JEFEREER © 2 FRAR TR A0 DL B K PR 5 by /N N A H 2 8] P s e s

7.4.2.1 ELZEHA (CCM)

7 CCM # , LMR60420-Q1 A4k ) 525t (D) F@ A EB sl (HS) A (LS) FFo& , Mifi B e 1%t i
o fE HS JFx S ME , SW Sl IS Vow 231 E KL Viy , BERSS T |L DAL IR N, HS JF ¢ 4%
WM. £ HS PRI 8] topr , LS JF5R3TIF. HLJEAS FEEE LS JFoCH |, iX 458 Vaw 183t LS Pk
W ) R B FE Eh B AL DR o e g IR B R 5 S L DU R E A LS . D B HS JFREFF AN I S
TR A]E X

= Jon
D =gy (5)

FE RIS AE R AR P R e e, D St S R E , SRR AU

Vour
— JouT 6
VN (6)
Vew _ ton _ Vour
4 D= tsw .V,
VIN
>
©
g » ton V‘tOFFV
=
n

Inductor Current

\
B 7-7. G SEMAR (CCM) Tl SW s Al et L B

7.4.2.2 AEER — BAERIET

112k MODE/SYNC HUEART Vimope/syne) » WA SCVF BB ES T AL S A L — ZAFPERR 9 — A8  3 (DEM).

M LN T RSSO IR — 2, 2k 4E DEM. RS R B R AR GILLR 5, LS FET X,

FLRRER LS LS FET MR — A . MUEEE M L TR RS , S lm EEE . R, sl 5
FRSLIAE o IXFPBAT ATk A i ] (PFM) AR
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>
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> ton | torr.  tuiohz
% > > »
0ob— | _ |
B tsw -
i
A
€
g
3 |
O ek
s
S lour
2 ) N\ / Nt

Kl 7-8. PFM #4E

£ PEM IZATRECT , 2k i s & o T oD OBt B s iy, mT AR A i b T E SR B> B IR R A . 2R
Vour ERIZBERMBEATTHZ | WA LAE Voyur Bt FPWM #5524 A R 40 5738kl BU0H B iZ (i #% . 1%k Fe i

AN A R BN R Vour B 1%

Vour
° A Current
2 1% Above Limit
§ Set point
é VOUT Set
g Point
0 Output Current Y lour

B 7-9. B3R T FaRSd Ui S IR R R R

7.4.2.3 FPWM E1T - BAHARIEIT

FE 5 1 BK 58 VA ) (FPWM) B3R, R AR e 73U R FF AN . O T AR AR
B[] L 32 e ) LI PR PR PR Al . 3T 2] 15 6.5 .

XSW p= Jtov _ Vour
tsw

Vix sw N
®
jo))
s
S _ ton V‘tOFF;
=
2]

0 " ; >t

Inductor Current

& 7-10. FPWM #1217

AL DA AR —T7 S FPWM

¥ MODE/SYNC HE#%i&EH: 3] RT 5.

£ MODE/SYNC #1 PGND x [a]jitahn KT VIH(MODE/SYNC) FIZMI L E
M HIE SN A E S . HiESRE 7-1.

. FOVFA BR AR B i) AL IR O P A o
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Value Mean Min Max Std Dev 3 Dec 2024] : : J[400ns 2.50GS/s ﬁ[n Jun 2025]
@ Max 3.10 A 3.10 3.10 3.10 0.00 15:58:59 @ 200V &% @ 100V 052.20% 100Kk points 7.80 v [[21:48:10
Favle " w Sa\;e J[ SSatve JI WRecfall " getcall J ':;Iﬂ'; I Utfli_lte_ ]
Ccreen Image aveform etup aveform etup ilities N
e WA = 2A 3.3V fith 3 = Auto
BRI = 2A 5V #irth B = FPWM | | =2A Fsw = 2MHz s BEA
FSW =2MHz
- K 8-23. e
A 8-22. FEEKE
Tek Stop it
: u
oy — S pl w— s
- q
[Z{sw -
: T : : ] | = A -
T S o oo 5y aFRI = 2A 3.3V fiith B = Auto
i 76.40 % 100k points  7.80V 21:45:16 FSW = 2MHz
FAFT = 2A 3.3V Hinth Bizt = Auto
_ - B 8-25. #HvikAE
lout = 100mA Fsw = 2MHz BROHIET
& 8-24. ReA W
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MAT# © 150kHz & 30MHz

& 8-28. 145 EMI 55 CISPR25 [R{E ( &t : I&fEHRE
5, 86 FHES ) , LMR60440QEVM

BIERA = 2A 3.3V fiith Bk = Auto Vour = 3.3V Faw = 2MHZ lour = 24
Fsw = 400kHz WS - 150kHZ % 30MHz
/& 8-26. #fe 8-27. #:5 EMI 5 CISPR25 [R{H ( %6 : We{HfS
5, &6 FHES ) , LMR60440QEVM
VOUT =3.3V FSW = 2MHz IOUT =2A

Vour = 3.3V Fsw = 2MHz

MRAZ © 150kHz % 30MHz

lout = 4A

& 8-29. #E5} EMI .tk 5 CISPR25 FR{HE ,
LMR60440QEVM

VOUT =3.3V FSW = 2MHz
MR 30MHz = 300MHz

lout = 4A

& 8-30. 3&4 EMI XU H 5 CISPR25 fR1E ,

LMR60440QEVM

VOUT =3.3V FSW =2MHz
TEATZ © 30MHz £ 300MHz

lout = 4A

K 8-31. 15 EMI XU4E/K 5 CISPR25 fR{E ,
LMR60440QEVM

28

FERXFIRIF
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VOUT =3.3V FSW = 2MHz

AT 300MHz & 1GHz

K 8-32. 34 EMI Xt ¥ FEHE 5 CISPR25 FRfH ,
LMR60440QEVM

IOUT =4A VOUT =3.3V FSW = 2MHz

MRS . 300MHz & 1GHz

& 8-33. 345 EMI Xi¥i/kF5 CISPR25 [R{E ,
LMR60440QEVM

lout = 4A

Product Folder Links: LMR60420-Q1

LISN+ ~ VIN
T L 1 L & 1T -
TCHL'H TCHLTZ TCHLTS TCHLTI‘ TCBULK
LISN -
-—- |
%7 GND GND
K 8-34. fLRIEH N EMI 8328 R HE K
7 8-5. Ju EMI JED: STt
Fsw(kHz) CriLr1( B F) CriLr2( 1 F) CriLra( 1 F) CriLta( 1 F) Leir( e H) Cguk(® F)
2000 2.2 2.2 DNP DNP 2.2 47
VIN
o . - VIN BOOT
i i 100nF
4.7uF 100nF
L1
EN Sw T 2228 J_ vout
couTt
PGND — — PGND I
U1 —— PGND
MODE/
SYNC FB
= PGND ookq | VOUT
RT PG NN T
RT PGND
— PGND — PGND
] 8-35. S F B B 7~ 151
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# 8-6. HLAIN F £k BOM

u1 Fsw (kHz) Vour L1 (nH) #5#k Cour (1 F) RT(kQ)
LMR604203SRAKRQ1 2000 3.3 2.2 1x10+1x47 16.5
LMR604205SRAKRQ1 2000 5 2.2 1x10+1x47 16.5
8.3 HJRAH AL

BN LR VR 6 AT S AR R P AR . BEAh BN R R T RE S 1A S BAR IR AR T R AN B . DA
FICATR 22 QS 2 N AL

_ Vout Xlout
N = Vi 1%)

Hp
n ERE,

IR IS A A K P LB PCB AT AGE R B M A\ rB R, A5 BRI AR | DASCIL RIFROTERE . S A RS AN A A ik
A1 e BH T e 22 XA R AR RIS AT 3 O R . A7 4R U S K ESR P N A S48 &, AR R e 1 R
B, TIAERS IS a8 B N i = AR TR A8 o 4 2 SRR AR Tt n 2 day th I, 27 A2 LB AT 2 S 20 VIN SUILE RIS T
B o An RN ) AR R HGE /NN LR, LT RS S BUR S S N K IF 2 A EEAR D R, el A 78
e IR N R SRR AR AR BE R, B BOA K e N\ A A S R A SR IR . X R R
I 4E ESR A BT A R th % R AR (T i . 20uF 2 100uF i B Y IRAEDE 2 DR SRS ) | JF
AT By R A A A ) PR o A FL S A

A, HTHAR G EE I, AR AR AT A M AR s . BRAFAR ORI, BT e R B
€ LA LR BV —LeFum . AN-2162 © J2HMF A EL IR EL R4 Heas #H91% 7 EMI 80 LT 326t 1 — Eef R AT JT
TR AR BT A\ DB B AR IR 1 S8 F 2

FERLEAGOLN |, Ao ot A N\ I A5 FH 9 25 F S A1) 2% (TVS)e — KRBT B @ /g FrE (TR ) o TI
AU BA IR PR 0. 2 TVS Ml i, BHAL f T B AR AR AR o Q0 2R A% T/ 1 A T 25 0 %0 PR
S, VUl PR S T S e o N S TR o SRS SR Y BT BE S R AR A

8.4 fij7
8.4.1 i /F75H

AT BLIL B 445 1Y) PCB AT Jaytf T-se Bt 1 Hh Ve RETT 5 #0 A R 2 . PCB i J AN R T RE S B SR AS R4
SR PR Bt B AT RO . RIS s IEFR Y, PCB A R AN R BRI B Tk KA 7= EAh | 43
JEASH) EMIPEREAEARRALE BT PCB i 5. fEFE IR Hedsh | o) PCB Zhag it th— el M A s
A ATHLJEHE IR, WA 8-36 . A ERBCORBRS L , AL R IE N AT ger A KBRS R . X
SE A B S H U S O R O IE W AT . Bl 2B i A 2 5058 LA, JF IR 1 A Z5UR W] RE A
PR A r . (] 8-37 /R T LMR60420-Q1 S8 ok (1 s AT &

o A B R A EIEVT VIN I GND i 7 E -

« K Cgoor HEHMIE/H M2k, ¥ Croor BRI B R RESEIL M MIALE | MM/ TE AL iEREE
BOOT #1 SW 3| il

o KRGS ATREFEVT AT FB F1 I E - F Reggs Regt M Cee (WS ) FEV) B EEEIE SR FIE
55 FB Ml GND [0 2500 H AR 83 0F L Iix s 5| i, 3 Vour PIERTRES K —8, (B2 | RPHIX—%
SR AT 2R AT BT AT A0 1T A F 2R & B R8I 28 I DR R AR e 7 L (9 SW T A5 ) BRI

o BJFH A — R R . HE TS 2 T B R AR R AR

« WVIN. VOUT 7 GND #2777, fliixX Lo 12 )] e 50 A1 BLRE nT s /b e e 2 4\ Bt 4% b AT AT B
R, o 5E KPR R R

o JELLEGEAN) PCB [, LISEBE 98 VR TRV K, DU CRSEIl -5 5k 57 3% FR i A A S5 0
HIFRIBAE R o yao PCB THEFRZEBFRA 2 xwliil , HAS/NT 1 255, inH PCB &t HZ A ZE (&
W), MECAGT FLAR AT DO RE 3 P 2 B P 1
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© RIFEADHIIFHMEIA . OREE SW 51 IS H RS 2 18] AR X 3R R R ELTE o [RJINY o6 0B KR JEE Ml /L1
TR, LA BB ARAR S EMI.

ARIABE SRR , SR LT PCB i J5 A

o PR T E NHF

*  Simple Switcher PCB 7 /575 N F T/t

o IR AT E R 2

o [/ LMA4360x 5 LM4600x /i1t 4541 EMI A7 /7 N i

o

g

CN —__ sw

g

I

K 8-36. A PRI HIR IR B
8.4.1.1 EHM KB ER S FEW

n EprR, TH U — AR EE NS00 ZE . Hab 2 n O BUR A R AT R BRI 75, I8 R 4R ] s SR
fEMe B AL . PGND 5| Iz 42 31 A #BAR I MOSFET FF G HIVRMG o 1251 106 200 L 9 32 32 2 iy N AN i e Pl 725 25
i . PGND RIFETT SRMIAR T2 AW A, 2 PR sz AT e

TI @R IC 1) PGND BN FEHAAER R, W28 1F 78 0 Bt Btad fLan 2038 21 7 A /2 PGND 51 R
7. RGEMZ. TZEAEZENBEHRE | A FEch. T 82U 2 B iR, S5EE ( NTZITFE ) ik
A i 20z. 10z. 10z. 20z. EAH EUE4E L FNIE 445 R4 2k 1 V0 2 HE AR AT SEEUK FE A% S REPT. & 210 Bl
BAR A

PCB #Aistit 5k -

AN-2020 #iif : FMTEEHL , G i E N T
S i A At B RESE T FE A 1 B B A7 Jei A7 26 75 1S -
FEZLEAIC HFEH TG Fr N F

1@/ LM43603 F1 LM43602 /1L # %11 N Tt
PowerPAD™ #7710 #1 5 N F F it

PowerPAD /% [ 1 T/
FEHT B 97475 #R DL T3
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8.4.2
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9 BRAFF SRS
9.1 BT Hr

9.1.1 B=77= B 7

Tl R AT 5 28 =J5 77 S BUIR 5547 RIAE I, AN REA AR L7 il BUAR 55 BRAOR B 138 P PR AT SR B AT, ASRER At
7 i IR 55 PR B AR AT T 7 it BOIR 55— S R TR BA T

9.1.2 i £ R

9-1 J&7r 7 LMR60420-Q1 [ fFar N . A REEADN R SHIH B | WS R 4-1. WIFG T MR HAbk 0 1 v
M EABELIE A |, WIKR TI BRI H T E2E KRR ; BARTIWEEH] .

LMR604 % 0 X X X RAKR Q1
| ] 1

‘—
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: 5V No Character: ‘A’ variant
B: ‘B’ variant

& 9-1. #FarF N
9.2 IMHF
9.2.1 HHIES

WEBEFEMRIA , ST

HEPNACES (TI)

FEMNACE (TI)
HEMAAE (TI)
TP ACES (TI)
HEMXAE (TI)
HEMAEE (TI)
IS (T1)
HEMAAE (TI)
HEMAAE (TI)

TBINAE (T1)
FEIHALES (T1)

TN (TI)
TS (T,
FEIMALES (T,

, AN-1149 FFICH AT g 757 7 N1t

1&/7] LM4360x %5 LM4600x i1t #5451 EMI 77 /g N it
P ~ A7 748 FI0 N

AN-1229 Simple Switcher PCB 77 /575 i FH T it

(&SR HIFTE FR L it

PowerPAD™ % [N F F-#ift

PowerPAD™ #7771 E1 & N FH it

817 LM43603 71 LM43602 ji7 1L #ist it Wi FH Tt

FEEAIC FHHTF bR N T

, AN-2020 #itif - FETELHL , A F i & BT

, AN-1520 S ZE 15 151 5 SET 17 1E HH 1 1 H B R A7 fed 77 2675 B S -1t
FRR ) EL T EL ¥ s (9165 EMI R 1t

T RERIP T o i CH i 2 v N -1

RN HI 175 H 221 1) B # A E EL D BT e T 25 i oy S -1

9.3 FWOCR FEHTE A

RO SERERA , TESHIE ti.com RIS RSO midr @ AT, BUA] AR RO A
o ARELPHEAGEL

S T LA
THEE A BT SO P S RE T DI SR
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9.4 T RFBRIR

TIE2E™ HaCscfFivla e TR EESE TR, T HENE ZETARE ., L ik @s Mt #. @R
BUA R B E T RS, SRAS BT AR I DO s 35 )

HERMAR BB DTS IR fefit. XIS EIF AR TI BRI, IF HA - &k T ; 52
T IAE AT 2K

9.5 Fbr

HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
P bR N & B T & I .

9.6 FHHL B HE S

FH IO (ESD) SR AR L . A SR (TI) EEUCE IS 24 TS5 S M kb B AT B P ML o 01 S S0 5 T P b B
A RISERLRE | TR AR IR AR B .

‘m ESD MRS /NE S EBUNRITERERE | REBEA SR, RS RSE R W REE A B R BB, RREINIER AN S
KT DR AT e 2 S B E S LR A AR AAT .

9.7 RigR
TI RiEE ARIERII IR T ARE. &7 BEmg 1 AE .
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10 BT Rt
vE - DARTRARA I RS AT 585 2 A ARCAR 1) T RS AN ]
Changes from Revision A (August 2025) to Revision B (January 2026) Page
o TESCRYBREURT “AFME” FIRIFIINT ZEN 1 FFRARTE oot 1
o WG FELE BRI IRWTERITAN 0.65 A FEHT 0.7 LA oottt 1
I =y I a0 =T = R T =13 - ST 1
o AETT 3T 7.1 A HOtROA RIIM T TIMo oottt ettt e e e e ee e 1
NI T M B A S R M B A T T R A e 3
o RN RAHEHE R T HEE SW 5] RS H R RS BT o 5
S I T N e T Il T R e ettt ettt 5
TR T B B o R B ettt et e ettt et e s 6
* ¥ lg.sp M 0.65uA ( HEFUE ) FHTN O.7HA ( BETEL ) oo 6
* 4 Rps.on-ns M 120mQ ( HAYUE ) B8 110m Q (( S8U4E ) |, FBK 240mQ ( HKME ) N 220mQ ( &

1 1 TR 6
o BT RT AL DL B B G G B oo et 13
o WNINT —ANBIEAE , PLE R S EAE R HIBE 15 2 EEAIZE AL e 14
o KRR T S BTG RN 1890 B T 1800 ettt ettt et et e et et e e e e et e e 16
o AL A B T 2 ) T I T T B oottt ee et et ettt 16
o TR T B 8-1 R T B LIS MODE/SYNC G EFRIIETT Aot 20
o FER 82 FHIURIIT =T, 32 B A o I RT Aottt ettt ettt ettt e s 20
o BEHT T A F AR AR A A3 DA TR A R A I B I R e 22
o [N HTZRER N T AR EIANEE S EMI #1ZR | IR RCR iR 8 FPWM RTE B 24
I N 3k s 2 L3 R 33
Changes from Revision * (June 2025) to Revision A (August 2025) Page
o MEET LMR604205SRAKRQT [ “Fo TR AT 7 ZRTE oot en e 3
o USHIT BV A00KHZ Fl 2MHZ ZHZEHZL .. oottt ettt et et e et e et e et ee e e eereee e, 24

11 U, BERAAITE B

PUR U A S AU B AT IS 2. XS5 B H e #AF T I ol B . Blm 225, AR S ATE R,
HASH SO BEAT AT o A R MEEE R AP ST AR AA , 15 20 B 22 PR AT
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 19-Mar-2026

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 ©)
@ ©)
LMR604203SBRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 23SBQ
LMR604203SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 423SQ
LMR604205SBRAKRQ1 Active Production ~ WQFN-HR (RAK) |9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 25SBQ
LMR604205SRAKRQ1 Active Production ~ WQFN-HR (RAK) | 9 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 425SQ

@ 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 TlI'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 LMR60420-Q1 :
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https://www.ti.com/product/LMR60420-Q1/part-details/LMR604205SBRAKRQ1
https://www.ti.com/product/LMR60420-Q1/part-details/LMR604205SRAKRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Catalog : LMR60420

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 19-Mar-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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
[ & 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)
LMR604203SBRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 1.15 4.0 8.0 Q1
HR
LMR604203SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 1.15 4.0 8.0 Q1
HR
LMR604205SBRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 1.15 4.0 8.0 Q1
HR
LMR604205SRAKRQ1 | WQFN- RAK 9 3000 180.0 8.4 2.3 2.8 1.15 4.0 8.0 Q1
HR

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 19-Mar-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR604203SBRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
LMR604203SRAKRQ1 WQFN-HR RAK 9 3000 210.0 185.0 35.0
LMR604205SBRAKRQ1 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
2X (0.25) L——l» 2X(0.3)

4% (0.25)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

0.05 MAX —-‘ -
0.05 MIN ——‘ ’*
ALL AROUND ALL AROUND —mm-n
v

|

|

METAL EDGE |
|

|

|

| —
EXPOSED—— | EXPOSED/

I
METAL ~SOLDER MASK METAL |
OPENING :

METAL UNDER
/ SOLDER MASK

SOLDER MASK
OPENING

.

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) ~ SOLDER MASK DETAILS 4229353/3 042025

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

PLASTIC QUAD FLATPACK - NO LEAD
o
) o9 - -
N ~ o o ~ & N
a) e g e 8 g S 5 Lu
% 3 e SIS s ¥ s &
9 8
3X (1.45) — W
| |
(1.125) | |
1 ! S
(0.9275) e —
|
METAL UNDER
SOLDER MASK

2

0.000 PKG ¢ ———— "+ — — - — - «H}»
-

I
SOLDER MASK (1.1)
OPENING
N N
(0.9275) —-— - \
3 |
~ o
(1.125) o
2X (0.345) — |
3X (1.45) ] ﬂ
2X (0.21)
4% (0.25)

T
|
|

L——P 4X (0.65)

'

—f—-—- —

j
J» 2X (0.3)

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

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

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

L 2X (0.2)

4229353/) 04/2025

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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