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5.7 JAURHE (4E)
Fﬁjl;%ﬁwﬁ% , ﬁmuu?%ﬁ:iﬁ)ﬂ . VIN =12V y fSW = 1MHz , L= 55}JH , COUT = 47}JF , TA =25°C.
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SEBRE . IEW SRR | Rt DABE TP R TAE . M F T , LMR14020-Q1 DABERFEAXIZ1T , A
M PRAF R, I BT RAR Bt 5738 F I s/ T B AT

6.3.2 A F L

LMR14020-Q1 7y MOSFET JF & USSR 0 1 — MR, BERERAME AT B A8 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

LMR14020-Q1 7EHEARAR T LARR S iz 4T , AT IS Jk /b FF e di R E R AR SR B 3R E SR B 2R . R H
JEANFRAEVE N | FF HAT— 2 i HA 45 s i W4 FF 5 IR AR T 300mA Y FE IR RE |, WIS AF 0t N ERRAR 0 . i
AR ASE 2 FL A BRI A2 55 400mV FRAR N 35 COMP HEL AR S N7 (R UG 1 T 55 HEL I7E RSP o

AbFEAR A T, E COMP LR EH A2 ZE 400mV , &l MOSFET #ili |, I HAsE UM AL 40 n A S ANER S
R (HLBE ) o BT 8MEANHAT IR OC | Rk dr H F R TP af ek FEL i 42 1) A I B S 386 K P 35 COMIP HEL s SR 7
B E R T . HiRZERCRZSE N3 COMP R $E T2 400mV PLERS | &) MOSFET &8, 3F HHF ek
WA . fan R S BIRUEE , WSS COMP Hi T A & B E IEARAE CRE LR, BER 23 TG N R R A 20

6.3.4 fiG/E[FELRIEFI £ %/ [k (BOOT)

LMR14020-Q1 %% 7 B2 H EFa 525 . BOOT 5| JHIAT SW 5] Bl 18] /N 28 28 =il MOSFET $2 LMtk 3X 51 Ha
Fo HE MOSFET S5 HAMGM — 4k Si@Er , BOOT HIA 78 . BOOT HAMI AW EZ 0.1 uF. TI#
THE A T J N XTR 80 X5R. #ilE H B A 16V B = PR & H 28 2%, DAAE B8N B R0 B TR v BB N (R IE Fa e
FIPERE .
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2 N B B R 2 1) 48 FE AT, LMR14020-Q1 =il MOSFET LLK4) 97% K G4 Hizdr. 4
] 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 E/E

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

RreT
FB

RreB

A 6-2. f i B E

V, -0.75
U < Regg

R =
FBT 0.75 (1)

6.3.6 fEEERIR] IR R E

% VIN 5 E EFHE] 3.7V (1 A{E ) DLEH EN 5B EEE 1.2V ( R ) FMERERER |, ¥ 8
LMR14020-Q1. 4 VIN 5| H s 2 3.42V ((MAE ) UREL EN 5| E(CT 1.2V i, K 2EH LMR14020-
Q1. EN BIJIE — AW R By (8% gy = 1uA) |, XATLLZE EN 3] R 2 352 LMR14020-Q1 f)is
17

VFZ RS2 a5 TR S Re 70 R 2% Rent 1 Reng ( 1] 6-3 ) KON @I % 1 R4 UVLO P, R4t
UVLO W] T a7 s A e i i sEEAT 0 YR . RS UVLO W] T SEBLIE PR 8] | M 4% 7] 5233 4T B AL (R 4
(Bllmeadth ) o Ak, IR E A AN RS 5 3RS EN SR SR Gi 7 AR

2 EN i R 1.2V B, EN B T2 i@ R s e (8% lyys = 3.6 A ) o 4 EN I PR E 1.2V
PURE |, lqys BRI . X —ERAME B A BTS2 AT 4 A\ F & UVLO B3 . mTLAMEH 75 f2at 2 o7t 3
K H Rent M1 Reng , AN 3RS T &% B9 UVLO IR LR .

IEN_HYs len
@ :
Rent

&l 6-3. ¥ RE 7 EA% it R4t UVLO
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_ VSTART - VSTOP

Rent I
HYS (2)
Reng = Ven
Vstart — Ven ey
Rent @)

Hr | Vgrart 228 H LMR14020-Q1 fi i B9 HLE BRIME |, Vstop 225 FH #3475 1) Ha 15 BRI A
6.3.7 S} E5EE 3

LMR14020-Q1 A #3151 , T34 g2 BRI E . 308 30 D ae F 1B 1k 8 0 s i IR i X
LMR14020-Q1 K HA#5m . Al LUBEE SS 515 GND 2 [AlEFEAMEH 7 8% Cog KX # Shi [A] 31T 4
Fio H—ANNHHERIE (EH N 1sgs =3 A ) A Cgg 7LH , FFARM OV 2| Vrer MR . wld 772 4 1
H A s

Css(nF) x Vrep(V)
lss (HA) (4)

tSS (mS) =

%F R WSON $f% () LMR14020-Q1 , Css M5 K fEy 4.7nF .
LR BT RO BOR S B AL
6.3.8 FFHXHF A2 (RT/SYNC)

alimt B %S RT A RT/SYNC 5] EIA1T GND 3| % LMR14020-Q1 HIFF %t T8 . RT/SYNC 3| A GE &
HE AR, W T ERIT R | B e R SRR 5 BE 6-4 hifdhsk. £ 6-1 L T HESL
€ fow FHI Ry dL7Y1H

Ry (kQ) = 42904 x fgy (kHz) 1088 (5)
140
120 ‘
100
& 80
= A
\
\
20 ——
0
0 500 1000 1500 2000 2500

Frequency (kHz)

K 6-4. RT 5HR KR
# 6-1. B RT H[HM AR

fsw (kHz) Ry (kQ)
200 133
350 73.2
500 49.9
750 32.4
1000 23.2
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# 6-1. % B RT BAMMERRR (4)

fsw (kHz) Rt (kQ)
1500 15.0
1912 11.5
2200 9.76

LMR14020-Q1 JF o4 /E o n] LLE 2D 24545 N 250kHz & 2.3MHz 14 H I 2.
PN R 7 v AP RIS A () T RS R A xf%ﬁwlzaj‘%rlﬂaﬁi_u@% LA
AR E HPH A Ry 50 R

%4, K7k E RT/ISYNC 51 .

KT 1.7V, AR FAE T 0.5V, LAk 58 & kT 30ns.

FEAE AR

AEE%?%% CCOUP j‘JFE% ﬁj‘Fﬁ%%ﬁﬂ%%ﬁﬂ%& RTERM ( B 50 Q )
PR E WM. XT Cooup , FTLMEH] 10pF KK R HZAS . & 6-6. 1K 6-7 MIX 6-8 J/r | S4B RGN fi A 15

BHIUE SR

1L & 6-5 H o A — HL B A

P B 1B FL BEL A5 715 5 YK P IR SR (BRI

IR
Ccoup
—— PLL L} PLL
Loz AT RT/SYNC Hiz RT/SYNC
Clock Clock
Source RTERM Source
& 6-5. 54MEBE &h E 2
SYNC (2 V/DIV) Lk e SYNC (2 V/DIV) Gk ket B i el
P o O O f.
| ‘ ’ L—j——] r—.‘ { ‘ ‘ ‘ ‘ | ‘ 4 I||J‘ ‘ II}'J\ “‘Il _U ‘ |\‘J| H“‘ J‘|P‘| I\l\'H “(l
‘ | ‘ ] |
b L] | | L L L /
SW (5 V/DIV) - B L‘"‘ | sw 5V/DIV
i T T i Y ke T O S B L N LN
iL (1 ADIV) ‘ |L (500 mA/DIV)
\.h-/\.w \J\MJ;\\A/ \,v/,\f« ‘v-a-’/\‘w
Time (1 us/DIV) Time (1 us/DIV)
& 6-6. 7E CCM F[F &l 6-7. 7£ DCM F [
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SYNC (VDI Lo f
iy |
Lﬁh b e | I
" sw (5 ViDIV) ‘ .
i (500. n"IA/DIV)
: -—-—rr !‘-rt‘l‘i Wl W
Time (4 ps/DIV)
& 6-8. TEREIRAER T [FH

XEFRE IR , W R ASAF 54N B F 2D, TAE ] A SR 3

TR0 6 AT LA 5 i v 4 5l I TR AN A Y R BB B R KT ORI IR . R ORI E e T i
IERSE U OS2 SUBIEN) 1 LY S S /N 1PN N A 2 L o NPT E D Aol

Fwiman = 1 | __lour *Rino +Vour + Vo
max,
ton | Vin_max ~lout xRps on + Vb (6)

Lrp
lout = %t HLIE
RIND = EE@%%%H%%BE
VIN_MAX = e NN
Vour = iy tH HL
Vp = A R
Rps_on = mifll MOSFET J26 5 HifH
ton = B I 1A

6.3.9 #JEIE# (PGOOD)

KH WSON-10 25/ LMR14020-Q1 47 PGOOD 5|l F B r N B IR IEH b, DR REH s AL T
FaE B FIEEIN . PGOOD 155 Al A T 2 AN B YRS 1 Ja shih 4 | sl i /37 . PGOOD 5| 2 iRt |, 752
— N LR HS R F R EAENEREE. PGOOD 5|l R ANRERET 7V. WS e A |, wl e R4
JEARHEAT > . LR by s FHAEYE R 10k Q 2 100k Q .

EZH K 6-9. 24 FB HEAT HIFEIER RN (@ A EAE Vrer B 7% BUK 6% ) I, PGOOD Jf %% 4]
H PGOOD Hi % 47 % i b7 F P 23 540 e 3 2 I HL R P 2 FB B R A V0 (8% L Veer B 9% 5K
ik 8% ) It , PGOOD JF54TJF H. PGOOD 3| il it 1 8 47 2K FE~F LA /R U AS B o

\
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F 9
VHEF
109%
107% 7
94%
92% = prrmanean seme e
| -
»
PGOOD 4
High 4
Low n

&l 6-9. HIFIEHRE

6.3.10 LR A BE R

B I MOSFET WA LI 132 & S Bt PR 1), LMR14020-Q1 A 7E i i 1751 F 2 2R3 . =l MOSFET
T PR A I WA A PR A A S ) R M R S . NSRRI, m oL IR & HiR ZEORES (EA) JkZ#)
Mz s AT LR . A RTEAE R | ES R ITIRE T HER . ST 5% 14 U R FEL IR Eh L A D i KB o7 Ve L FRL I R
ELPR A AT oo 5 S5 4D O A P8 PR 161 AN 52 R SR AMBE R, 7R A o 2 LL i B Y PR R

LMR14020-Q1 &S BL 1 A2 43R |, DAE/E ™ B o sl R B A o N ARS 35 4e 35 . B FB 51 A R P2 % Vrer 1)
75% 50% 1 25% , PG #MALHAT 2. 4 A1 8 43 0. AR iR it 19 I O 8 SR A G ITiet ) , DA A e
SRR IR T PR LT I IR, R T R RS I . A K AT R AR K T SRR o SR IR 1T Bk 20
FE | R BRI AR IR AERIA

6.3.11 L RY

LMR14020-Q1 kA% thid e fR4 (OVP) HiER |, 488 4F 75 AT I H FB 25 1R e v o A B L e e 2% 1 B0 2 i 25
FAFRSE R, W] LUR T REHI S5 L v, OVP ThAEEWI 7 FB HLRIAE] OVP b JH MBI 57 B G s MR 56 | A
RTReth B 55 %0 tHad b, o OVP L FHIME > 4 50 R B UE Vree ARFRMEI 109%. 4 FB HIEREE OVP TR
8 ( B VRer FRFREM) 107% ) LLRES , &l MOSFET Yk & IE %1217

6.3.12 #EHT

a5 170°C ((SLRAE ) N, LMR14020-Q1 filt A P9 B £ O I i B% R GR 47 85 AF o A BOSC W B i, i
MOSFET 21756, fEM TR RS 158°C ((AME ) LUR )G |, R FH0 8 30 H A S0 2 v g b 1 v
FF51
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6.4 B ThEEARE

6.4.1 FBHER

EN 5|1y LMR14020-Q1 2t S TP/ M ThAE . 24 Ven KT 1.0V i, 284040 F iz, TR ke k28 o5
M, B HRE T S 1.00A. LMR14020-Q1 &R R EBUE /Y. @R Viy HUEACT UVLO H°F | RaJE
B

6.4.2 T1EHEF

M Ve TR R H. VN & T3 UVLO HFR , LMR14020-Q1 #4b Tid st . B/ LMR14020-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.

FELARRET |, R IR A E , LMR14020-Q1 KR BL R =Mz — -

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 VAR T LR R A U AR 1) — 2 ), LMR14020-Q1 K% CCM #EiRiz4T. £ CCM XK |, B4 [
B, WH RSO /N, LMR14020-Q1 AT 424t 2A & K B Lk -

6.4.4 BARES

7 CCM BE Y f 3 R AIG T LB FRLR I I (B 1) —F B, LMR14020-Q1 EA DCM Bz AT HLIRt S EE /N, 22
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 MNAER

LMR14020-Q1 2 — 3k & EM Bt/ EiifaE 2%, LMR14020-Q1 38 & F T4 30 5 10 B i R 5 3 o B (R BL YR
H, M TN 2A. DU THEAE T H T8 LMR14020-Q1 &0t . A# e 7 it /2.

7.2 LRI A

LMR14020-Q1 R &R/ 4h e, B ALK 98 Vi B A0 F i i % OO0 [ e L Ik . 26T SO-8 A1
LMR14020-Q1 ] 5V/2A [ H] HL i SRR B i 18] 7-1 From . AN ANV TR 206 2 RN 75 5K, 3 7 203005 2 a4 il
MR IRE PR AT

7Vto36V

VIN Ceoor
Ci BOOT ||
I L 5V/2A

— EN sw °
Cour
D
Resr

RT/SYNC =
FB

R

Rr _,_— SS GND

Css

1 —e—nn—e

B 71, M, 5V

7.2.1 i ER

ARG EAR 4 T A B R A A B R DT R AR R A T R . AETT AR BT R AT, A AUSE TR
o REBHOEF A RGRMHE :

o

R711. BHSH

AR Vi 7V £ 36V, HAER 12V
finth IR Vour 5.0V
KU L lo_wax 2A
BRASUIRL (0.2 A FI2A) o%
i HH PR U 50mV
i\ FLU S 400mV
TFHITZ fow 1MHz
Pa B 5ms
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7.2.2 E iR

7.2.2.1 50 B EHE A
LMR14020-Q1 1% H 3 3 — AN o BH 70 Fe 28 P9 4% AR SRR 15 o 2 I 8% 2%t b e it LB Reg A0 S5t HLFHL
Rrgg 4Lk s 5 FE a0 7 kb e b s E -

Vout —0.75
Regr = OU(;—75 *Rrgg

(7)

44 Regr (R 100kQ. X FUIHIHI 1 #LE 9 5V 3 H Veg = 0.75V I, Regg ME BN 7R 7 iHE/4
Mo SEZ AR AT ZAE A 17.65 KQ. g Regg Y BT RO AT HIE 17.8KQ

7.2.2.2 &

ST HR A i | W LU 8 R B A Ry 8.

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

X AMHz , TSR Ry 9 23.36k Q |, AU AT LAE AR HEAE 23.2kQ KRBT AR B E N IMHZ.

7.2.2.3 Hij ] RSB RY

U OB I SR R TR RAT RMS AL, FUE i B SOp BRI A T . SO RILRE
N FEL PR ST S KD S AP S K N R SR VS BN R Lo TP D 25K 9 SR SR04 Y HLUBK ) B
M. Kinp &N REL, R U S0 LA S oM L L. Kinp IO S EE L AR T 20% 2 40% HITGE
Bl P9 o E 9 I 3 S 45 1 S R0 ), RIS R (] PR R LU X IR o FELJER 5 FRLIA AU AE 0 20 e T HL L PR
1.

~ Vout *(Vin_wax — Vour)

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

—BORL , TRk HUR P R R B AT UK, DR A H RO R DA v A e MR L % FH B /) DCR ATEE /N R
SRR AT SEELE RSB o IR A R RS AR I KR R R LR AT, AT 2 i R A A i T A I U
fRy. T RMS HifHR , BUIIX B a4 0 2 e SR R — M geh , R R RSO A
MR SR R SO . WA AR P AR ICR T AN T/ 0 R L IR S0 BOR VAR AL RS 3 vy
TR AR SR

EHR T RBIF , &8 Knp = 0.4, tHEH R &N HEE A 5.38uH |, Rk B i iz il AR EME - 5.5uH. w1
RMS Hiji A 2.5A HAEFIH A 4A bRk 5.5uH SRR H

7.2.2.4 i A B R

WA P LR AS Cour , RN ELEGEMARE A oy B IS S0 PR AR E 1 LA K% A 8 FhL U 28 300 ) ) v S 3o
VAR

it SO A PR I A e — BT o LR R AL AT e i Y PR A A AR IECFEL B (ESRY) BB

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 P KT A 2 AN [FI AR G, DR M S Bl S0 /N T P AN I 2 AT

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 T, At PR A T A FELURGES B U T B 2 K RO SR A R R L . AR ST A R
AN 22 R Bl R S, DU R R R R B REAT RN o A L AR S K, A REBR A NI e T 0 R A
72, TRt R AR FRAE R B VY o DR 0 13 Jo T3 S R oh BT 5 s N LA A BRIRRIE
B, it A A S S A R R TP AR B . PRI AR TN , DRI RS P R R
Bt A e D7 ARG 14 TR TR BRI PR OR KRR — N AV i R A s B 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. fRix AVOUT_ESR = AVOUT_C =50mV , #jij::lx: K|ND =04, iﬁiﬁjj%jiﬁ
11 A3 ESR AR T 62.5mQ , il 7 12 /153t Coyr A/NT 2uF. BBt i) B Axid s/ K obye
, Vus = Vos = 5% x Vouyrt = 2560mV, Al mldEs rFES 13 1 T RER 14 iR Court ANF 216 uF
85uF. MTREEHE , EOHE A 47T uF Il EaS. B , il A S hsiER 47 uF. W
H—A~BA 5mQ ESR ({1 47 uF. 16V, X7R P& 2.

7.2.2.5 HREEE AR R A

TRE R T AR AUE (AR LR RN LR R 25% . T ARAE ) FRIRIUE (B A A TR ORI LR, AT REER
HONE I b SEUE B AT FE R o ARSI BRI v T R AR AL T, PR AR IR B, AR SL T, AT
P IR BUE [ BUR (2958 (1-D) % loyr ) M AR o (B IEAE ri IRt AUE fE 0 AT m T B K S i it (A it
BUE N 2A 1) 82 REFRIE

7.2.2.6 S\ FEARSER

WRIER A, LMR14020-Q1 23 7 2 it A\ LM A AR R AN A o RS A A 10— S B
47uF F10uF. TI@EBEHA LWHE BIER XER B X7TR Kimdh M R A . 2R R A S i, TI
UL R S i KRN LR MR A% 4k, LMR14020-Q1 HLE BE B N\ HUE VRS Som LA 5 22— 2o K75 &
HLA o 1% HUA T T T8k e AR B AT AE 2 (0 5] 2 F RS DS HE R QW o iZ B 7 2 4> 2.2 By X7R KA HAGE
HUE N 100V PR LA . A 0.1 u F 3EAT I8 , IS AT R HLEE I a1 51 BV L

7.22.7 GEAFSLT

£ LMR14020-Q1 #it# 2— > H 25 A4S (Cgoor). MEFFEHIAUE B Ly 16V Bl 0.1 n F . H28
HLA AR E SW 5| AT BOOT Sl I8 . Jy Tk B AF A ARG ENE | % H A A SR AU XTR 2 X5R 4/t
5 A e it 5T i B P AR
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7.2.2.8 KA HFHELH
ARG RE R 15 RO S R AE

CSS(nF) — tSS(T/:I)E:(I?/S)(“A)

/\l:':‘

* Cgs = HHEBIBAE

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

(15)

PTG BOR SRy 5ms HPORZh /ARy 3.0 w A IS, JEId 7R 15 SRR S AE DY 20nF , T AT EL

S FARAER) 22nF BSR4
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7.2.3 [/ 4E

AR A A, SILL R E&EH - Vin=12V, fsw = 1MHz , L =5.5uH , Coyt = 47uF , To=25°C

Vin (5 V/DIV)

EN (1 V/DIV)

VOUT (1 V/DIV

Vi (5 V/DIV) /

Vour (1 V/DIV)

e h

Time (2 ms/DIV)

VIN =12V VOUT =5V

B 7-2. H EN J83)

IOUT =1A

V|N =12V

Time (2 ms/DIV)

Vour =8V

B 7-3. 5 VN BE)

IOUT =1A

SW (5 V/DIV)

" iL (500 MA/DIV)
|

Vour(ac) (10 mV/DIV)

SW 5V/D|V
‘ ‘I'| “.‘]'

iL (500 mA/DIV).. .
2 VWWMW

VOUT(ac) (10 mV/DIV)

L

iL (1 A/DIV)

w-"' i tﬂm K s ol f'y"l,tr»;flu‘\?d\’ WJ&

Vour(ac) (10 mV/DIV)

At L A, )
mw‘,,ﬁ.,. Wiy, i w\,.'ﬂw f\_fv‘_‘ -

%M W\\\w‘ Mt " St o ‘w"\n”“f" " e i »\ﬁf-‘__-"’“*ﬂ A
Time (2 ms/DIV) Time (1 ps/DIV)
VIN =12V VOUT =5V IOUT =0A VIN =12V VOUT =5V IOUT =100mA
& 7-4. BEARE K A 7-5. DCM #x{
SW (5 V/DIV
TN
|. LJ _.J L_J h.. L ..J o e LJ / \ :
. y lour (1 A/DIV) A
MWM < = . \

Vour(ac) (200 mV/DIV)

Time (1 ps/DIV)

& 7-6. CCM 5K

lout : 2A 11 10%
— 100% bSs

Time (100 ps/DIV)

JEFEEZF = 100mA/

B 7-7. BB
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Vour GVIDV) o .
| : ] Vour (2 V/DIV) f
A ol
ARAAAVRRRARTAAAR YA
! it (1 A/DIV)
i (1 A/DIV) ‘
Time (40 ps/DIV) Time (1.6 ms/DIV)
V|N =12V VOUT =5V V|N =12V VOUT =5V
B 7-8. Hrth % B 7-9. i B IKE

7.3 EJRAR BN

LMR14020-Q1 ®J7E 4V 2| 40V )% N\ 5 B R VS B N 384T . e N H Y5 00 200 R AR A2 B K i N FEL IR R DR B A2 5 1Y)
B A N EEL YR HE B A 20 A, DS G N IR B S A 2 7E LMR14020-Q1 B J5 HA 1k 1 sk Bl e 8 = i s
B, I S EUE R F UVLO Wi A T RS S 60, an R N B IR B LMR14020-Q1 JLZE~FRL L, B84k T
FEm N BRI, BT BN RS R A . KERHEAENBMEIARE , H— Bk 22uF 847 uF
) L fAE FEL 2

7.4 %7
7.4.1 i E

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

1. W% (B Regr A Regg ) WA U5EL FB 5. Vour KT BR AR BT 5, S IF W BRIZ 53— I —
RS U

2. INSFERHEA Cn LAUR W RESEIL VIN SN CE - i\ P M HH PR P A0 0B 5 T 4 3
GND 5| BRI 258 A J=5 0 T 08-~F~ 1

3. HUEES L LAUEENT SW S BCE. | LAys/bHEME 75 AT HUE S

4. HHHEE Coyr LAEEIL L M AE D HIERAIE. L. D M Coyr MEUIUSFIRER , T A% S
AV S5 68 7 I8 i AR KR

5. THE Cin M Cour HIFEHLERRMAUR T RE/N |, JEHAUE AL ( BIFAE Coyr HiMi sl ) IERRFI R G- |
DU AT BE /> 2R GE 2 o [ 4% 0 7

6. AT FINEZ MG E |, S0 AN-1149 FFEB I 775 N FH -
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7.4.2 # /3 h

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. fi j/
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8 BRAFF SRS

8.1 B Hr

8.1.1 B=Tr/" HF 5

T KAAEE == MRS A RHE R, ARt RS 2= 5 B 55 BUOR 2 & A R HIA AT, ASRed4 it
F= S BRSSO E S AT T 7= S EUIRSS — S R R BOA T

8.2 UYL HF

8.2.1 HHX 1S

TE 2 B LR AH IS SCRY

TEMES (TI) , AN-1149 FFHE A7 4577 15 Tt

8.2.2 #HK/ =4

RS Vin (V) lout (A) YiEH

JE[E 5 i R e e 8 | 1q = 40pA | FRARFE | é45 , SO-8 5L WSON-10 £f
£
LR R % | Iq = 40pA |, BEIRAREL | B4R, SO-8 5k WSON-10 #
;Ez

LMR14030-Q1 4.0-40 35

LMR14050-Q1 4.0-40 5

8.3 B TS HE AN

SO EOFRE A , T SR ti.com LIS S OCIER . st @A AT BVR] AR Bl A IS
o AREUWEAEL R E OB SO RS BB I k.

8.4 T RIE
TIE2E™ h 0 it dn & TRIM R EES H YOk | W EE L RO KA TOE. S IiF st 5ey. Bk
WG R A TR B SRS T I BT B

BRI AR A DTS IR SR it XSSP EIE AR TI BRI |, IF BAS—E Bk TI (A 35S
TIRAE T 2K

8.5 Fitn
TI E2E™ is a trademark of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Texas Instruments.

BT kR N E A H 7 .
8.6 FHH M HEL
HIEOE (ESD) SARFR XA L . B AR (TI) EEUCE IS 24 TS M Ak B AT B P LB o SR S0 5 TR P b B
A RIS | T SR B
Aral\ ESD [t /NG SEUUNOMERS RS | KT A SRR b . R OB AR PR T RS T 2 5 2 FIRIA | SR R A A 5
Y AR T B 2 S B IR B R A HORURS AR A5

8.7 RiE%R
TI RiEZR ARIERIN IR T ARE. &7 BEEng 1 A E 3.
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Changes from Revision A (February 2016) to Revision B (December 2024) Page
L EF T S e = L el sy o N S v e e = S WP 1
T T S RIAT I ..ottt et e et et et et et et et e e et et e et et et e et e e et e et et e e e et e e et e e ean e 1
* JHFTE SIMPLE SWITCHER ARG T EHEHEIT T8 1
o TEFFHMEFIRAA IR BV H T 8l T AT oot 1
o AEBMHEE ZHHEIMT LMR14020SSQEDDARQ ... ...ttt 1
o LE T BIT)EE R FBATHIRINT ¢ ELBSE R Vour LASEEI R BIBEHT o 3
+ ¥ DDA 3t BOOT £ SW i K€ LB M 6.5V BN 5.5V, 14 FB 2 GND [ K#iE HLEM 7V

LGy STV SRR 4
« TH T DDA EEERIHFERR K Roya M 425 BN 432, % byr N 9.9 BN 5.2, % b g M 25.4 THHCH

16.4 , ¥ R yc(top) N 56.1 N 52.1 , #5 R yopon A 3.8 HHN 7.8, ¥ Ry g M 25.5 il 164.......... 5
© MR T 2% Ros on MRS “BOOT B SW = 5.8V7 ..o 5
o AlEE 5Vour Ny 1 R TR 5
o MR T ZH Ton min FITIHRRZEAE “BOOT B SW = 5.8V7 ..ot 6
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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 ©)
4) (5)
LMR14020QDPRRQ1 Active Production WSON (DPR) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
14020Q
LMR14020QDPRRQ1.A Active Production WSON (DPR) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
14020Q
LMR14020QDPRTQ1 Active Production WSON (DPR) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
14020Q
LMR14020QDPRTQ1.A Active Production WSON (DPR) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
14020Q
LMR14020SQDDAQ1 Active Production SO PowerPAD 75| TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40to 125 14020Q
(DDA) | 8
LMR14020SQDDAQ1.A Active Production SO PowerPAD 75| TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 14020Q
(DDA) | 8
LMR14020SQDDARQ1 Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 14020Q
(DDA) | 8
LMR14020SQDDARQ1.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 14020Q
(DDA) | 8
LMR14020SQDPRRQ1 Active Production WSON (DPR) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
1402SQ
LMR14020SQDPRRQ1.A Active Production WSON (DPR) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
1402SQ
LMR14020SQDPRTQ1 Active Production WSON (DPR) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
1402SQ
LMR14020SQDPRTQ1.A Active Production WSON (DPR) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 LMR
1402SQ
LMR14020SSQDDAQ1 Active Production SO PowerPAD 75| TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1402SQ
(DDA) | 8
LMR14020SSQDDAQ1.A Active Production SO PowerPAD 75| TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40to 125 1402SQ
(DDA) | 8
LMR14020SSQDDARQ1 Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1402SQ
(DDA) | 8
LMR14020SSQDDARQ1.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40to 125 1402SQ
(DDA) | 8

@ status: For more details on status, see our product life cycle.
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |_ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and 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 LMR14020-Q1 :

o Catalog : LMR14020

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 [« P1L—>
LR ey R g T
el o e 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 OO0 O 00 Sprocket Holes
| |
T T
L@l e )
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)
LMR14020QDPRRQ1 | WSON DPR 10 3000 330.0 12.4 425 | 425 | 115 | 8.0 12.0 Q2
LMR14020QDPRTQ1 WSON DPR 10 250 180.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
LMR14020SQDDARQ1 SO DDA 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
LMR14020SQDPRRQ1 [ WSON DPR 10 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
LMR14020SQDPRTQ1 | WSON DPR 10 250 180.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
LMR14020SSQDDARQ1 SO DDA 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 23-May-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR14020QDPRRQ1 WSON DPR 10 3000 346.0 346.0 33.0
LMR14020QDPRTQ1 WSON DPR 10 250 210.0 185.0 35.0
LMR14020SQDDARQ1 SO PowerPAD DDA 8 2500 366.0 364.0 50.0
LMR14020SQDPRRQ1 WSON DPR 10 3000 346.0 346.0 33.0
LMR14020SQDPRTQ1 WSON DPR 10 250 210.0 185.0 35.0
LMR14020SSQDDARQ1 | SO PowerPAD DDA 8 2500 366.0 364.0 50.0

Pack Materials-Page 2
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMR14020SQDDAQ1 DDA HSOIC 8 75 517 7.87 635 4.25
LMR14020SQDDAQ1.A DDA HSOIC 8 75 517 7.87 635 4.25
LMR14020SSQDDAQ1 DDA HSOIC 8 75 517 7.87 635 4.25
LMR14020SSQDDAQ1.A 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
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|
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N
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Tl 5
8X
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&
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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

10X (0.6) SYMM

1
muf!
1OX(o_:-;)JﬁE;j ﬁkr

‘ | |
| ‘ | |
e | jpan
8X (0.8) ‘ /q) ‘ !
- — T
°| @oavia L (1.05) J |
(R0.05) TYP | TYP ‘
! (3.8) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
0.07 MIN
EXPOSED EXPOSED T o)
METAL METAL\\\' \
/
SOLDER MASK—/ METAL METAL UNDERJ \—SOLDER MASK
OPENING EDGE SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218856/B 01/2021

NOTES: (continued)

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

PLASTIC SMALL OUTLINE - NO LEAD

SYMM

10X (0.6)
L METAL # 0% [
0 T\ (T

1OX(03)r f é |
N| |
cp . -
-

e =
L. Ep i

|
|
L | ‘
Jscp | T
(R0.05) TYP | !
4

E

(1.31)

e 4X (1.15) —=

L (3.8)

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

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

0,51

1,27 T ﬁ r 0 [ ]0,25®)
8 5

:__TFERMAL PAE_-: 0,20 NOM

SIZE AND SHAPE SHOWN 4’00 @
| ON SEPARATE SHEET | 3,80 5,80 /
/
H H H H Gage Plane
1 4]

L |
N
08

\\
)

5,00
4,80

—»

47

1,70 MAX

; e \
Seating Plane 4 \ % // /k

S —

— |J
-

Tt

=4
(@3]

o
o
(e

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. SLMAOO2 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 | 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 3.3 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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