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6.3.2 A F L

LMR14050-Q1 7y MOSFET JF 5 USRS #8017 — MR, SRR AME AT B 78 52 R T 50% &
PEREBARG o T AR PR BR A AN SRR AMETAN |, A3 5 2 UV I 3 DR FFIEE

6.3.3 FEMRFEL

LMR14050-Q1 7EHEARAR AT LARR S iz 4T , AT B Jk /b FF e d R E RO R SR B 3R E SR B AR . % H
JEANFRAEVE N |, FF HAT— 2 i B 45 i i W4 FF 5 IR T 300mA FFEIR A |, WIS AF 0t N ERRAR 0 . i
AR E 2 FL A BRI A2 55 400mV FRFR N 35 COMP HEL S AH o N7 (R UG 1 T 55 FEL I7E RSP o

AbFHEAR A T, EE COMP HLE B A2 ZE 400mV , &l MOSFET #iii] |, I HAsE UM AL 40 n A S NER S
HE (HLBE ) o BT 8MEANHEAT IR OC | Rk Ar H F TR TP Af 3 ek o FE s 4% 1) A I B 3 38 K PR 5 COMIP HEL s SR 7
B E R T . HiRZERCRZSE N3 COMP R $E T2 400mV PLERS | &l MOSFET &8 |, 3¢ HHF ek
WA . fa R S BIREE , WSS COMP Hi T fe & B S IEARAE ZCRE LR, BER 23 TGN R R AR 20

6.3.4 fiG/E[FELRIEFI £ % /£ /% (BOOT)

LMR14050-Q1 £ T HZ HEfE2S. BOOT 5|JHA1 SW 5| 2 (8] F) /N5 88 A el MOSFET 245 3X5h H
Fo 2@ MOSFET S5 HAMGM — 4k Si@Er , BOOT HIA 78 . BOOT MAMI AW EZ 0.1 uF. TI#
FHE A TN XTR 80 X5R. FilE H BN 16V B & PR & H 28 2%, DAAE BN B R0 B TR v BBl N (R IE A e
HIPERE .
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2 MO\ B % B R E R4 Fig4rit |, LMR14050-Q1 &l MOSFET LA K4 97% K G2 HisdT. Mm
] MOSFET ##4: 55 5 5 6 NF AW ( HRILT IMHz 24 5 5 6 MIF2E W, mHiEE T 1IMHz 15 10
B ANFFORRE ), JFH M BOOT #| SW BJHEREZ 3.2V LUK |, &l MOSFET ¢y, H 48 Rl %M
MOSFET ¥ SW #i 2K HF , Mifih BOOT HA# 7L H .

T BOOT HE 25 % 32 £16 1 A% 2R 2 AR /N, Ik s i) MOSFET mIUAfEYF Z RN R S8 |, R
MOSFET 2xWr LLRIEr iZ B gs . Kk, AR 2 A RS S Ll e R |, 518 97%. TR B3 IA) e M 28 1 3L
523 A2 D) MOSFET 5 (19 15 P4« FRLJECES FELREL L GO0 — B /RS e s AT Bl B 546 2 L 4] S

6.3.5 I HHEH EIE

PR 08 B TS R AR AR S BB P P AR S B 0.75V (SR ) R TR R .t eR TR R AT FB OS] IR A] Y ER
BH> R RS EAT R E . TN BUEH AR ZEN 1% BB, IR RZE0N 100ppm BEAR 1) 20 15 L . AR BT 75 10 70 T 2
HAL AL 93 53 AR FELBE. Regg , FEEH 7230 1 SRIFE M Repy. R FHAR A 43 I L P28 A T 16 82 1 3056 1
THRESE. A, RERK , BIERER S 2R FE K 5 H FB M\ B4 iR E RS . Xt
TREZHN , T HEH 0 Regg JEHEIH 10kQ % 100k Q.

Vout

RrBT
FB

RreB

B 6-2. f i R E

V, -0.75
U < Regg

R =
FBT 0.75 (1)

6.3.6 [ZEERIA IR [E i AE

% VIN 5 E EFHE] 3.7V (1 A{E ) DLEH EN 5B EEE 1.2V ( R ) FMERERER |, ¥ 8
LMR14050-Q1. 4 VIN 5| R 2 3.42V ((MAE ) UREL EN 5| RS T 1.2V i, K25 H LMR14050-
Q1. EN BIJIE — AW R B (8% gy = 1uA) |, XATLLZE EN 5] R 2 352 LMR14050-Q1 fig
7o

VP2 N A2 25 TR AL RE 73 28 Rent 1 Reng ( 7EE] 6-1 H1 ) SRONEIER RS2 R4 UVLO HIF. R4t
UVLO W] T a7 s A e it eSO YR . RS UVLO W] T SZBILIE FR 8] | M Af 4% ] 5233 AT B At e {4
(Bllmeadth ) o Ak, IR E A AN RS 5 3RS EN SR SR Gi 7 AR

2 EN i F R 1.2V B, EN i 72 3R MR R (8% lgys = 3.6 LA ) o X EN B FHHLE 1.2V
LRI, lyys BURFTE K. X —BAM A Bh TS BT A% N HUE UVLO iR, f# ] 77FE0 2 A1 J7FEC 3

fEH J 20 3 SRt Rent A1 Reng » A3 BTG (1) UVLO 387 L%
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IEN_HYS lEN

VIN
ViN
RenT
EN
Reng

6-3. Hffi b E28 SLHE I R4 UVLO

VstarT — VsTor

I:§ENT = |
HYS (2)
v
Reve = v, oy
START EN +|EN
Rent ()

Hrh | Vgrart /28 H LMR14050-Q1 FT i I HLE BRME , VsTop A& 25 FH 23 04 FIT i 16 B JR BRI A
6.3.7 SFEEEE 50

LMR14050-Q1 BA ¥R 2051 I, F T 52 08t vy g 75 e HH R TS T80 o B0/ 2 2y B8 F 7 19 1k 8 i R IR IR Vi FRL O X
LMR14050-Q1 K& H A #fm. W LB AE SS 5115 GND Z [AEHEAME A s Ceg KN R 3 I 8] BEAT 2
o M —DWETHTR (EHF N Iss =3 uA) N Cgs 7EHL , HAEMM OV B Veer HIFHE. AriEN 72 4 1
CR/GEEILRLTI

Cgs(nF) x Vger(V)
lss (HA) (4)

tsg(ms) =

X% H WSON #2f) LMR14050-Q1 , Cgs I KAE N 4.7nF
MERAEEA F B T RO | BUs 3SSEAT
6.3.8 FFKIHFE A7 (RT/SYNC)

Al H P2 RT M RT/SYNC 5 JEI#T GND 5] Jii%t LMR14050-Q1 ) 42 #1749 f2 . RT/ISYNC 5] A fEE
PE RN, S TAERIT R | B e b M AR 5 R 6-4 hffdhsk. £ 6-1 AT HES
5E fow FHI Ry S,

Ry (kQ) = 42904 x f,y (kHz) 1088 o
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140
120
100
S 8o \
S
£ 60 \
40 \
N
\
20
\\
0
500 1000 1500 2000 2500
Frequency (kHz)
&l 6-4. Ry SHF &AM R R
% 6-1. AR E Ry M
fsw (kHz) Ry (kQ)
200 133
350 73.2
500 49.9
750 324
1000 23.2
1500 15.0
1912 11.5
2200 9.76

LMR14050-Q1 JF i /Etm] LA[E 2 4% 250kHz & 2.3MHz 4 et eh . @it & 6-5 o s [ AF — HL K ™Y
%, WO EREE RT/ISYNC 5. N EBIRD 2% /M 8 i R IR USRI G o X T AN Bh O G PR
KT 1.7V, ARHESEAE T 0.5V, LUk 58 KT 30ns. EAH FARIHFUE SUER | S E BlH % Ry 558
A HERE Cooup HHE , R EREE i B PH2E Rrgrm (B 50Q ) o P/ A 6 FEL BEL 28 72 455 5 U5 % T I SR AR BR A 1)
R B E W . XF Cooup , FTEAMER] 10pF MM &EH AR . K 6-6. & 6-7 11 6-8 B/R T 54ME RGN B [R5

INEAZERe
Ccour
— PLL ] PLL
R
Lo-Z T RT/SYNC Hi-Z RT/SYNC
Clock Clock
Source RTERM Source Rt

& 6-5. 544 R 2
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E.YNCiZ VEV)__ ol ‘ £ e S ke PR o _S_YNC_(-2 VEI.V)__ N ST A
7 \ L]0 I‘ q w- ]MJ 'Lﬁ,\J- ﬁ. | 't{
| Ul MU HH UMM
5 V/D I SW (5 V/DIV)
i (2 ADIV) iL (500 mA/DIV) !\
4 AW, \w/\w f\u\u\a\w\wﬂw,/\wf’\
Time (4 us/DIV) Time (4 ps/DIV)
& 6-6. 7 CCM T [ & 6-7. 7t DCM T
SYNC (: 2V/DIV)

_l . _..._...__.._..._.__

| ‘; \ 1 4
|

:

---......_.-—-.—-—-—_-

«/wm»J- f" vwvw-j \I |f|“M i'”WWWM

>
SW (5 \//DI\/

iL (500 mA/DIV)

J‘\‘ l'\\' [ \.

Time (4 ps/DIV)

Al 6-8. FEREIRIE A T )5

X T AR TR, G R AR 5 SRR B F 2D, AR A A AR 2

JiReEs 6 T LATHS ph i AT 4% e IS [ A N 2 A T B s B 0 B KT R AR PR o KT AR B B N e T 1%
E2 BRSSPI Rkt , PLSEELEm R AN B 25 T BT AR 5 2 L

Fwiman = 1 | __tour xBinp +Vour + Vb
max,
ton | Vin_max —lout xRbs_on + Vb (6)

Hrp

* |OUT = i R

° RIND = EE@Z%%'%H%EEBH

M VIN_MAX = B%j(i@)\ L

* Vour = fith i

* Vp= ZHEER

* Rps on= muJ MOSFET ¢ 5l HifH

o ton = B FIENTTE

6.3.9 #HJFIE# (PGOOD)

KH WSON-10 &2/ LMR14020-Q1 £7£ PGOOD 51l E e/~ N B i IER br &, DUERHH B R RAEAL T
FaEHFYEE N . PGOOD {55 1] F T 2 N LIRS 1 5 B i 7 42 i s fR 37 . PGOOD 5l 2 R |, 752
— LR PR F R R AE E K. PGOOD 5|l EH s EAARERE 7V, Wik e g s , i H—X
BH 2> e gs 047 70 e o SR B dy rEFEAEYE D 10k Q 52 100k Q .
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HZ 5 K 6-9. 2 FB HURAL T HIJRIE W YE I (Gl % EL A FREE Veer /5 7% BUIR 6% ) I, PGOOD JFR4rk
i, JFH PGOOD ik 2 I %8y b B P A5 B T 23 58 SCHHLUR BT o 24 FB HLUTR G A 22 T [l (W B Veer
1 9% Bk 8% ) B , PGOOD Hk&x4T7F , H H PGOOD 5| il Hi e 23 e v 2 I B P AR/ R FRYR A R o

A
VRer

109%

107% |

94%

P e e e S P e [
>
»

PGOOD 4

High 4

Low »
L

& 6-9. HIRIEH irdE

6.3.10 IR FIIEEE (R

LMR14050-Q1 it & Xt i MOSFET WA Ha s 113 F 3 FE e BR | 7R I i 1 Ol R 2 B4 . @il MOSFET i it
PRy R i ik v e A SR ) O RE MR SR B . BN RAIAN , mMF R & SR ZEHORES (BEA) AR FME
Hgm AT L. BRVEAE R, 1B S IR T HEE o a0 2 1 D& L FEL I P A 58 1140 i KBl Ao U A P 98 R0 BR
Hil, R, e iR AR FL I BR AN B2 R R AME R, 7RIS | 25 LUV N DR R IE S .

LMR14050-Q1 iB 523 7 4Rk , DUE AR ™ Bt 7 B g A% vl T AR Pm 5 e 8 . B FB SIS M4 % Veer
75%- 50% Fl 25% , R 28R 20047 2. 4 F1 8 23 40. A5 R iR 0 38 0 5% 8 3ok S K STt 1], DAfE Ay e
FRAR LR N AR AL 2T A | JFRRC P R B . BRI TR IE Bk BRI TT IR . AR 43R AT [ 3
¥E , IRy A AR H BB AR BRI

6.3.11 L/ERY

LMR14050-Q1 K% it JE -9 (OVP) HLiEs | 24 8878 B A 4 H H 28 i 50 v Mg HE e 26 1R el s s 3
ZAFME RS, AT DU ETREHI 55 RIS vl . OVP IJRERT7E FB HLR A E] OVP b BRI{E B 7 BRI G T sl FF 26, AT
T Rethig) g it b, Hrh OVP _ETFFBI{E A P &8 FL R FEvE Vrer FRFRIERT 109%. 24 FB HE[%E OVP 4
8 ( BN Vrer FaFR1ERT 107% ) LARES , &l MOSFET 1% & IE #1817 .

6.3.12 #KEHyr

MR 170°C (LAY ) B, LMR14050-Q1 fih & P4 55 35 5% W oL B SR AR 37 88 1E . UGS TGS B, )
MOSFET & 1EJF % . fENZIRER S 158°C (AME ) LRG|, #8301 5875 30 i PSR H0S 3l FL B 2 il 1 e
B4
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6.4 B ThREARE

6.4.1 FXBHER

EN 5|1y LMR14050-Q1 &6t S TP/ M ThA. 24 Ven KT 1.0V i, 284040 F iz, Tk k28 o5
M, FRAS HLE T 22 2 1.0pA. LMR14050-Q1 38R FH R R E R Y R Vg FEAR T UVLO HF , Fajk %
B

6.4.2 T1EHEF

M Ve T RS R H. VN & T3 UVLO PR, LMR14050-Q1 #4b Tid st . B LMR14050-Q1 )
(Al 7 2Ok EN 51 BEEZ 2 VIN 51 . S8R AT BUR TAEVE BN BT | thEfErT SRl A B3 © 4.0V &
40V, AREEXE TAERTFRFEMER | ESH 76.3.6.

FELARRR |, R IR A E , LMR14050-Q1 KK I BL R =M — -

1. HELLSEMER (CCM) : FFRAIRE E , 7R T 6 0G( f R RSO — 2.
2. ApELE S (DCM) @ R E & , CCM iy I 7dk s /N TG g R B 8ok —2F .
3. HEARAES : EREAEREMT , W COMP L[4 400mV,

6.4.3 CCM #=(

2447 3% L A KT LR L A G AR 1) — 2 ), LMR14050-Q1 K% H CCM #EiRiz4T. #£ CCM XK |, B4 [
E, WiH RSO &N, LMR14050-Q1 AT 424t 5A 1 & K B Lk -

6.4.4 BAHEIT

2 CCM = i AL A T U L R I (B 1) — 21, LMR14050-Q1 EA DCM #E I AT . HIRAEE N | 2
fioh BRI AR S, , AT SR 9/ T SR A AR SR B A5 FE R AR R R R I8 4T
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7 ML FSEHE

&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

71 MRGE

LMR14050-Q1 & — 3 % E B /B fa 28 . LMR14050-Q1 385 F 1145 i ) B U B Hs 2 3 9 eI ) B9 A
E , BRI E N 5A. LTS R T T8 LMR14050-Q1 8ok . A& i iie 7 it i .

7.2 AN

LMR14050-Q1 R &R (4 oo, B ALK 98 Vi B A0 P i r e 5 0 O0 [ e L Ik . 26T SO-8 13RI
LMR14050-Q1 ] 5V/5A i H HL it JE R El i 18] 7-1 From e AN AR AV TR 206 2 R 75 5K, 3 7 20305 2 a4 il
MR IRE PR AT

7Vto36V

VIN Ceoor
Ci ‘ BOOT ||
I L 5V/5A

— EN swW 73
Cour
D
Resr

RT/SYNC =
FB

R

Rr _,_— SS GND

Css

1 ——A—

B 71, M B, 5V #rH

7.2.1 i ER

ARG RGN A T A B e A A R DT R AR R AR T R . AETT AR BT R AT, A AUSE TR
. RESHOEF A RGZHAE

W

R71. ®iHSH

FANHIE VN 7V & 36V, #MAMEN 12V
iU Vour 5.0V
ORH AL 1o max 5A
A (0.5 AFI5A) 5%
i R S B0 50mV
LPNGENE RS 400mvV
FFRBE fow 300kHz
R B 1) 5ms
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7.2.2 EH TR

7.2.2.1 $0i B EHE A
LMR14050-Q1 1% H o 3 3sk — AN o BH 70 Fe 28 P9 4% AR SRR 1T o 20 JE 8 2%t b e it LB Reg A1 St HLFHL
Rrgg 4Lk s 5 FE a0 7 kb e b s E -

Vout —0.75
R _ Yout R
FBT =7 475 XPrBB 7)

¥ Regr HIEE N 100kQ. 4TI A H R % E A 5V 3F H Veg = 0.75V I |, Regg HME ALEE iR 7 1H5H S
o B AR IZE AN 17.65 kQ. N Regg e RIEIT AT FME 17.8kQ .

7.2.2.2 FHRHE
XEF s R W AR RS 8 RIFS R 1Y Ry {6

Ry (kQ) = 42904 x fgy (kHz) 1088 o

XT 300kHz , tH5 4 Ry 4 86.57k Q , [AIILAT LL{# FbRfE(E 86.6k @ H5JT AR B E O 300kHz.

7.2.2.3 M) IR AR IE R

RS IS S B U WAL RMS L. LB t O R S0 R I A, W€« U RLRBE
i N PO RSN 3 0 , DR] L 2 A6 P A R N L OR VS8 /N FEURR Ly TS 5 R 5 10 DRS04 H PRI
B/ME . Kinp 2D RE, R RS S0 LA S i K L b e Kinp I A BB AUAE T 20% 2 40% (K]
Va2 o FEBRIN G SO LR A I, RMS MG RS IR IR oo ALK % FLIALAUE B4 200 T PR
=18

~ Vout *(Vin_wax — Vour)

A= L
IN_max *Lx fsw (9)
Lo Vin_max — Vout y Vourt
MIN =
lout *Kinp Vin_max % fsw (10)

ORI, IO R R R BRI R, DRI B R ) R JBOE W] AR i A A MO L % BE /) DCR AR
ANRCT BT HUERES | T SEBLE SR 22 BT (H 2 HUBVELR /D & Ao A BRI SLBG K, T e 3 S50 36 B R i
RS BT REME RN RMS A s, Bl X e A 8 2 e R0k E . FER— Mt A, R
FELJK P A S R T R S R B ) P B0 W AR AR U, T AN BCRE A I/ Y LR 8. TR
(VAR LR AL AR i 1 LU AR R L

FESE BRI, k3 Kinp = 0.4, tHEEH KIS/ RUBME Y 7.47uH |, DItk a2 (AR E(E - 8.2uH. AT
RMS Hiifiy 6A HAEATH N 9A HIFRHE 8.2uH Bk A HLEK .

7.2.2.4 FitH B 5#55T

WA P LR AS Cour , RUON'E ELEGEMARE A oy B IS S0 PR AR E 1 DA K% A 8k FL O 28 300 T g v S 3o
VAR

Bt P ST A PR AL e — 20 R R RLIAT S e i Y PR A AR G LB (ESRY) JE B

AVOUT_ESR = AIL X ESR = KlND X IOUT X ESR (11)

T B H R R SO i R T TR I Y
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AV - Al __ Kinp lour
ouT.C =3 C.-"38 C
x fsw xCoutr 8% fsw xCour (12)

HL R S0 R R A 2 B AN R AR S, AT S B VA T) S0 /N T A e 2 A

ot LR OE R 2 BIBE S TERES B BR W, Re 2 AR G0 B RAE P AL I LR BR T DR AR - A S D
RS I, At P A 5 £ LRSS PR BT BIE S KT BT O AR AU R B A . AR AR R A BRI R =
ANERCE 2 (I, Ou e b R R B EEAT AR . A R AUR S K, A RESR Bt = AN BRI R ,
T PR ORI AE SR B VE I A o 75K 13 R 1 R Bt FUS R T AR BN A . S SRR KR T
I, A A S WA i AR RS TR IR B PR AR VR IR, DR A A A LR ES P I REE 2 S B
e AR 14 TR TORE F I b PR A AN RE 4 9 B BT R L R R

Cour > 3x(lon —lot)
fsw xVus (13)
B — 15,
COUT > > > X L
(Mour + Vos )™ = Vour (14)
N lq:‘

Kinp = HUIERSUE IR IS0 R (AL / louT)
lor = HUARFAS I RS rb FR A1 B~ 1 HL U

lon = a8k 25 1 4 A A s HELF- i L RV
Vus = H bzt HUE R

Vos = Hxk i i il vh

lttiﬁﬁ‘ﬁﬁ”qj , Eﬁiﬁﬁtﬂﬁ?ﬁi% 50mV. 1EXJVXL AVOUT_ESR = AVOUT_C =50mV , #jij::lx: K|ND =04, iﬁiﬁjj%jiﬁ
11 A3 tH ESR AN KT 25mQ , slid 7250 12 af43tH Coyr A/ T 33.3 uFo Nk BB iH B Arid /e
, Vus = Vos = 5% x Vout = 250mV. A 7rauldid 52 13 A1 2 14 i1 5EH Cour A/ T 1801 F A
792uF. L5 LETAR |, i ARSI BT AS bR E R 180 uF. AT LAFFEAE A UAS 47 wF. 16V, X7R H ESR Ny
5mQ KM RS .

7.2.2.5 HFHE —RESHT

TR ok o E R AU A B LR RN B R 25% . AR IR LA E (B 6 S T iR ORI LR, A RBER 2
O SEHUE AR . AR RN B T R R OL R, P AR R, AEXAE DL, ATEL
P IR BUE [ BUR (2958 (1-D) % loyt ) M ARE . (H2 , WEAH HIRARE (6 00 A0 T SR SO . A e
TAEAE A 5A 2 TA [ AR - —AMRIF RS AL

7.2.2.6 A\ BEHESEH

WRIERL A, LMR14050-Q1 23 7 2 U A\ LM A AR R A A o RS A A 10— S B
47uF F 100 F. @UEHAA LT B EK X6R B X7R e i b & B . NAMER & A A TR
R U AIE R R RN LR ARSI A &5 . EAh , LMR14050-Q1 HLEK BR B4 HL R U2 Sem BLAR IR 5
HBRR R AT R RGN E 2 5] 2 i SR R R R IE . B R T 2 4> 220 F,
X7R KM HAUE 59 100V fIFR R A . AT 0.1 w F BEAT Mk , JFR ] gt HAE i s 1F 51 IS & .

7.2.2.7 GEAHFSET

/> LMR14050-Q1 it #5755/ E 28 A 3 (Cooor). TR HAE HE A 16V B &1 0.1 uF A, [2%
H ST SW 31 IR BOOT Bl ). A 7 3kFI AT R A Mk | 1% B 236 25 8 A Z51 2 XTR 51 XBR ZE LA
J5R R R L
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7.2.2.8 KA A FEE
AIARIE TR 15 THE S S A

CSS(nF) — tSS(T/:I)E:(I?/S)(“A)

/\l:':‘

* Cgs = HHEBIBAE

© lss = HHBH AR (31A)
© tss = FTHRE PR B (A]

(15)

PTG BOR SR Sms HPOR S8 AR 3.0 w A I, JlId 7R 15 45 Y BUS SR AME Y 20nF , BRI AE A

PRAER 22nF P B AR 45

W R WSON £ LMR14050-Q1 , Il Cgs & KAE Y 4.7nF .
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7.2.3 [/ 4E

BrAE A B U, BWLL R &HER @ Vin =12V, fsw = 300kHz , L = 6.5pH , Coyt = 47uF x4 , T = 25°C

Vin (5 V/DIV)

EN (1 V/DIV)

[ | Vour (1 V/DIV)

Vi (5 V/DIV) /

Vour(ac) (10 mV/DIV)

Time (2 ms/DIV)
VIN =12V VOUT =5V IOUT =0A
& 7-4. BEARAE

Time (2 ms/DIV)
VIN =12V VOUT =5V IOUT =2A
&l 7-2. B EN 53
SW (5 V/DIV)
i (500 mA/DIV)

Vour (1 V/DIV) 7 e
iL (2 AIDIV) h
Time (2 r‘ns/DIV)
Vi = 12V Vour = 5V lout = 2A
& 7-3. 1 Vin B3
SW

(5 V/DIV)

e

VOUT(ac) (10 mV/DIV)

%”W*WMWWWW
Time (4 ps/DIV)
VIN =12V VOUT =5V IOUT =100mA
K 7-5. DCM #&5,

el saagh g

:f Vour(ac) (10 mV/DIV)
AAAAAAAAAAAA,

Time (4 ps/DIV)

& 7-6. CCM 5K

loyr (2 A/DIV) \ .

Vour(ac) (200 mV/DIV) J/\\»

Time (100 ps/DIV)

louT : 5A 11 10% JEFEEZF = 100mA/
— 100% bSs

B 7-7. BB
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Vour (5"\7/“ DT\;';M X f/
i ‘ Vour (2V/DIV) | ‘
ANAARAARAMIAAA AR g
\ ANVRANVARVIAR ARV -
iL (2 A/DIV) | | m . T
Time (100 ps/DIV) Time (1.6 ms/DIV)
V|N =12V VOUT =5V V|N =12V VOUT =5V
B 7-8. Bl 7-9. #iH IR E

7.3 HIFMAHREIY

LMR14050-Q1 ®J7E 4V 2| 40V )% N\ 5 B R VS B N I8 4T . b N F Y5 00 200 R AR A2 B K i N FELIR R DR Fr 2 5 1Y)
R A N\ HE YR A HE B A 20 A, DAfE G N IR B S A 25 7E LMR14050-Q1 B J5 HA 1k 1 sk Bl 2 % = Y s
[, AT B G B RR UVLO M R fl RS 2 A an s N IR EE B LMR14050-Q1 JL3E~} L L |, AT
FEM N AR Z A, B RE TR BN RS EHAE . KREEHEENBEIFACE | H kB 47 uF 5100 F
) L fAE FEL 2

7.4 %7
7.4.1 it E

U B A JR A A B R BT I — AN E By . B ATARE N TR R it PCB, SEBILH € 1 D S B iR bk
e, IF SRR IR/ N A A ZE ) EMI

1. UM% (I Regt M1 Regp ) WAL FB 5111, Vout Rl BE A2 S 15 L, el WBRilE 5 — T i —
E&id.,

2. HINSHFEEHZE Cpy MAURATRESELT VIN 5] A b i & . Fan N FL 28 A H F 5 (0 e b R L 20 1 T 42 3
GND 5| A A 1) Ja3 35 IO 50~ 18 o

3. HJEER L USRI SW 5| BHGCE | DAY/ Rl i R e S

4. HiHHZE Coyr WAFEIT L MM D FIERAIE. L. D Ml Coyr ML IURLAIREME , F Tl % S s
AR S M 7R 3R R AR ROR

5. . Cn M Cour MIEIER L AURTTRE/N |, FANAE—4b ( IIFTE Coyr et ) TR RGP
MR A BEI D RGUHEHLZ AL e s

6. AIXRIFRHEIEARER T E Z H4E R |, 15 R SNVA021 M F M AN-1149
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7.4.2 #/3anh

Output Bypass

Capacitor
Output
Inductor
Rectifier Diode
BOOT
Capacitor ﬂ

Input Bypass Y )
Capacitor ~| - h \'
Soft-Start

BooT | swW
Capacitor

|
O i
VIN : | Gno [ T ]
| O O | J;
| |
| |
O [
| |

sf—T— |

EN
O
UVLO Adjust RT/SYNC FB
Resistor ~&— | |  —T T Output Voltage
Set Resistor
Frequency (O Thermal VIA
Set Resistor
{) Ssignal VIA
& 7-10. 7 j/
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8 BRI SRS

8.1 B Hr

8.1.1 BE=rr7 =B AFHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

8.2 JCRYSZHF
8.2.1 KIS
TS5 LA A OSSR
TEMNACES (TI) , AN-1149 JFIE 10577 a7 75 i T -t
8.2.2 /A7
B Vin (V) lout (A) Bimg
LMR14020-Q1 40-40 2 A B MR R3S | 1g = 40pA | BERRASS | FEHT , SO-8 5 WSON-10 &
LMR14030-Q1 4.0-40 35 E:3
8.3 R R B i A

FRWCCR SERE R |, 75 PHIE ti.com ERIEIE™ SO Ie . midh @Ay SEATIEN , RIVATAE A G 5 B B O
. AREREAER WA OB SO P A BT il R

8.4 SCRFHLIR

TIE2E™ PO RIn R TRIMEESH TR | W HEN LR ARG IE, L BiEf@s Mt &, #%
U g sl t H QR DR, SRAS P s PR e vk 5 B

BN R A A TS R SRt X R IR T BORBGE |, IF HA—E Rt TI M AL 5 1§21
TI A 26K

8.5 Hitn
PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Texas Instruments.

BT ks N E A H 07 .
8.6 FrH B
AR, (ESD) SRR RS . A A (T1) SO 24 A T H i b B SR AR LB o SRRy T A 3
A RIHERLR | TR AR L R LB
Aral\ ESD [ /N SEUMNATERS RS | KT RS PE b . R  O SRR P T RS T 2 5 R BIRIA | SR D AR AT 5
HH AT A 2 B FCR 5 L R A HO R SR

8.7 Rig®R
TI RiEE AARERYI IR T ARIE. 7B R A E o
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Changes from Revision A (February 2016) to Revision B (December 2024) Page
o U T A SR IR . BRI XS BRI SR T e 1
T T SCRIFR A .ottt b bttt ettt 1
+ GHRAE SIMPLE SWITCHER B3GR I 1 AHEAERT AT, 1
¥ DDA #3:rh BOOT £ SW I KA E L M 6.5V B 5.5V, 3145 FB % GND i KAE UM 7V
FEESIIA BBV ettt R AR R AR et E ettt R et st n s 4
© THIT DDA FHEEMHIRFR ¥ Roya M 42.5 BN 43.2, K b7 N 9.9 N 5.2, ¥ b g M 25.4 BN
16.4 , 4 R yc(top) M 56.1 FHHN 52.1 , #5 R ycpor) M 3.8 N 7.8 , ¥ Ry g M 25.5 i 16.4.......... 5
* MER T 25 Rps on FITIHAZEME “BOOT £ SW = 5.8V7 i, 5
o MIBR T ZH Ton v FITHRZEAE “BOOT B SW = 5.8V ..o 6
Changes from Revision * (November 2015) to Revision A (February 2016) Page
¢ N WSON EF IR T BT oottt s et s et et 3
© INT AT, BT AT PGOOD...... ettt 5
L =0 1@ B IS SRS 14
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
4) (5)
LMR14050QDPRRQ1  Active Production WSON (DPR) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
14050Q
LMR14050QDPRTQ1  Active Production WSON (DPR) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
14050Q
LMR14050SQDDAQ1  Active Production SO PowerPAD 75| TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 14050Q
(DDA) | 8
LMR14050SQDDARQ1 Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 125 14050Q
(DDA) | 8
LMR14050SQDPRRQ1 Active Production WSON (DPR) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
1405SQ
LMR14050SQDPRTQ1 Active Production WSON (DPR) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
1405SQ
LMR14050SSQDDAQ1  Active Production SO PowerPAD 75| TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1405SQ
(DDA) | 8
| MR14050SSQDDARQI  Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1405SQ
(DDA) | 8

@ 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.
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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 LMR14050-Q1 :

o Catalog : LMR14050

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_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)
LMR14050QDPRRQ1 | WSON DPR 10 3000 330.0 12.4 425 | 425 | 115 | 8.0 12.0 Q2
LMR14050QDPRTQ1 WSON DPR 10 250 180.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
LMR14050SQDDARQ1 SO DDA 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
LMR14050SQDPRRQ1 [ WSON DPR 10 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
LMR14050SQDPRTQ1 | WSON DPR 10 250 180.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
LMR14050SSQDDARQ1 SO DDA 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
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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)
LMR14050QDPRRQ1 WSON DPR 10 3000 346.0 346.0 33.0
LMR14050QDPRTQ1 WSON DPR 10 250 210.0 185.0 35.0
LMR14050SQDDARQ1 SO PowerPAD DDA 8 2500 366.0 364.0 50.0
LMR14050SQDPRRQ1 WSON DPR 10 3000 346.0 346.0 33.0
LMR14050SQDPRTQ1 WSON DPR 10 250 210.0 185.0 35.0
LMR14050SSQDDARQ1 | SO PowerPAD DDA 8 2500 366.0 364.0 50.0
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TUBE
T - Tube
height L - Tubelength
*
> w-tTupe| A\ L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMR14050SQDDAQ1 DDA HSOIC 8 75 517 7.87 635 4.25
LMR14050SSQDDAQ1 DDA HSOIC 8 75 517 7.87 635 4.25

Pack Materials-Page 3



DPRO0O10A

PACKA
WSON - 0.8

GE OUTLINE

mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—" |2

FULL R

BOTTOM VIEW

‘D
0

I
0.05 J‘

0.00

EXPOSED
THERMAL PAD

e—— 2.6£0.1 —

— -
SEE ALTERNATIVE
LEAD DETAIL \

|
5 ‘
= 1 i 6
N
] | L
2X ‘ 11
- -—+—-—t 1+ 3401
Tl 5
8X
| 1
T?E/ | EFL
PIN 11D 10X 8:3J DR 02

&

01® |C|A|B
0.050 [C

j 0.2)

SIDE VIEW

ALTERNATIVE LEAD

DETAIL

r (0.1) TYP
[

4218856/B 01/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DPROO10A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DPROO10A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
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EXPOSED PAD 11:

77% PRINTED SOLDER COVERAGE BY AREA
SCALE:20X

4218856/B 01/2021

NOTES: (continued)

5. 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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MECHANICAL DATA

DDA (R—PDS0O—-G8) PowerPAD MPLASTIC SMALL—QUTLINE
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4202561 /F 12/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAOOZ2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

F. This package complies to JEDEC MS—012 variation BA

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

DDA (R—PDS0O-G8) PowerPAD" PLASTIC SMALL OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAQQO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

RN

R j/—— Exposed Thermal Pad
|

2,40__|_ I
s |

oo E

1 3,10 4
265 "
Top View

Exposed Thermal Pad Dimensions

4206322-6/L 05/12

NOTE: A. All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments
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http://www.ti.com/lit/slma002
http://www.ti.com/lit/slma004

LAND PATTERN DATA

DDA (R—PDSO—G8)

PowerPAD™ PLASTIC SMALL OUTLINE

(Note E)
4x1,30 — . — 1,27 , | —1,27
RN 0.45 N
solder mask
over copper \ ||l I|l| | L. _ _ 915 |1 (] || | b _
6x90,33 *
y /V///////AV///////////f//[/A) |

%o ® O 3,10 f
2,40 2,95 55 Y 240 5,75

X l

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

0,127mm Thick Stencil Design Example
Reference table below for other
solder stencil thicknesses

Example Solder Mask
Defined Pad
(See Note C, D)

/
/Non Solder Mask Defined Pad
/

e ——

— —
Example Solder Mask Opening
(Note F)
Center Power Pad Solder Stencil Opening
00— |~ Stencil Thickness X Y
f ) \ 0.1mm 33 2.6
29 0.127mm 3.1 2.4
! ’ ~\L 0.152mm 29 2.2
\ f L Pad Geometry 0.178mm 2.8 2.1
\ - / (Note C)
0,07
All Around
~N—— "

4208951-6/D 04/12

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQ02, SLMAQO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC-7351 is recommended for dlternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric

c metal load solder paste. Refer to IPC—7525 for other stencil recommendations.

PowerPAD is a trad

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
emark of Texas Instruments.
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