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Sy AR IX I ) e R 2 Fd . LR R E I AR T DS ARL R Vour/L T8O . B R e a8 3 i 2808 S D =
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R BN FPWM R A ke s DI A P 8ip . ™ i 4 P R A R PR TR SR AR
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ONAEREAS AR P Vi Bl Y DR A% AR e e S , BOTER A 7 —A> 1.0V IRS S B HE IS (VRer) o 6 i H T
AL A RS AT FB 5] RAE] K FE B > R AR AT VB . T BUE A 2208 1% HRE R BRI RS 1E N FB 70548
R e 75 B4 70 s 4 PR B A & AR A LB Reg o IR 530 1 RIFES I Regro X T RZHNA , T1HE
771 Regr YEFEY 10kQ % 100kQ. £ PFM IS AT BT |, dr R 8 7 2R Vour RIS, AT A BT
Regr fHo TEMREAIEZMET , Repr B/ |, EBAK. Regr K, T UEA BIRE/N | RIS ORI
OSBRI, AR EBOVEAE . TI AR BCK Regr BOVKT IMQ , BUSTIER Regr KT IMQ & 05142 B 2
5y % B S . Regr [EBOR, 0BT ZAF 40 1T PCB LRSS R AR . R B 70 Hs 4 O 8 2 AR 2 AR AL 1 52
M 4 P R

Vour
Rrer
FB [
Rerss
B 71 fHmERE
Vour _V
Rpp = % X RppB (1)
7.3.3 5 H

EN 5| EH] LMR38015-Q1 A5 sl #/E. (KT 0.95V K ESZ2 M, MEEST 1.4V FHE
A REJA A . EN SIZM NS , AR TR eEZRE. # LMR38015-Q1 81T K& H % 5 ik 2% EN
HEERER VIN. 24 Vi AT RV T/ETEE AR, %Rk LMR38015-Q1 AT LLE B 5. A | & a) {432 45
S5 RINE) EN By N SEHL R G P ARY . EEE , EN SIITHEEARGES T Vi + 0.3V.e TI ANELE Viy N OV i
fEn EN HLJE . ¥R 22 N #3225 T R A AE > K 2% Rent A1 Reng (B 7-2) KON H s @RS 35 10 2 48 UVLO
o XA FVEE TR RS, ARG 0T SRS AT B S YRR (B R T ) . 1S T 8.2.2.8
oy 2N Hff 5 18 BE H BHL 20 28 9 2% 1 K/

—H] VIN

§RENT

] En
§ Rens

7-2. HfE AR RS SLHERT RS UVLO
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7.3.4 FFRAEFIfAG (RT/SYNC)

A LU L 28 RT AL RT/SYNC 5] JiiAl GND 3| %t LMR38015-Q1 BT =R THfE. RT/ISYNC 3| AR
BruEEaE, X TAENFRE | Erert Fpa il | S S 2 8™ 7-3 Rk, £ 71 A TE
¢ 5E faw NI Ry fHo

LMR38015-Q1
ZHCSU52A - DECEMBER 2023 - REVISED MAY 2026

Ry(k) = 30970 x fgyy(kHz) ' 9%

140

()

120

100

80

g
=
=
X e
40
20
0
200 400 600 800  1000g 120011400 1600 1800 2000 2200
& 7-3. Ry SMZ LR IR AR
R 71, HAEEE Ry A
fsw (kHZ) Ry (kQ)
200 133
400 64.9
500 52.3
750 34.8
1000 255
1500 16.9
2000 12.7
2200 11.5

LMR38015-Q1 JF 4 /Et vl LA 4% A 300kHz & 2.1MHz B4 et eh . @it & 7-4 o s AR — FL K Y
%, WO IEREE RT/ISYNC 5. W ERIRED 2% AN 8 i R IR U RE . ARSI Bh AR DS UG = PR
KT 2.0V, [KHEFARET 0.6V, LLIIZE & B P ik ok 98 B L 0K T 50ns. 7B FRBASUE SUER | SR E f
PH%E Ry SACIM G A Cooup K , ARG Z i IS Rrgrm (101 50Q ) o BN BCHPHZS/E(E SR

KRB OB R BB, X T Cooup , M 1pF FHEHI AR

Ccoup
F— P [l PLL
R
Lo-Z T RT/SYNC Hi-Z RT/SYNC
Clock Clock
Source RTERM Source Rt

& 7-4. 55008 F
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7.3.5 BB IEE L EHY

LMR38015-Q1 I HIUIE i bras e (PG itk 310 ) FHIEARat , 1T LAZESy t el SRt R FI R LA
Pk e AN e o s e e
U BT I A0 4 LS OGRS (A0 R AT SRR IR ) I LB . BRI 11 T tog 0K P
FEA A R SR MR IE AR WHERE , {EHOR SV IEPEI | s IBE R (R | JF (B4 th K IR 2%
PR

BREABHAS 1T NMOS . BE M L REBERIAENTRUN. ET U RRELEY
mwgﬁﬁ%h%ﬁE%%ﬁihivmnﬁwmwm%fﬁﬁﬁw WL PG SIS R  EN
G0 A BT (f EN BB | LRI AT RS T 2V (B ) | RILETR
AR RS . IR, IR EN WA T | MIRIER A R R A SR A 2 A T T
HELLIS HE A HL IR 3% 6726 51 DR ML RGN F BmA ELI. 24 S P , S H R 7Y B R K
35MA , T 45 FEREAR IR , KT RIZE A 65mA. 7l L7 L 7 75 LA e S 5 BB
AP35 655 T LB R FL A OB

Vour &

VegHieH up  (112%)

VegHichup — Vegtys  —f—

Veg-Low-on + Ve-ys

Vee.Lowon (92%)

\4

PG

High = Power Good _{ _

\4

Low = Fault

B 7-5. HSHEIEF BT
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Glitches do not cause false operation nor reset timer

Vec.Lowon + VecHys
VpG-Low-DN (92%)

-

| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
] } ]

’ i I >
I I !
I | I
[ | ‘
PG [ \ |
A l l !
| ‘ 1

I

[ | ‘
I | I
[ | ‘
I | I
[ | ‘
I T I
[ | ‘
I | I
[ | ‘
I | I
[ | ‘
I | I
I
| | |

! ! i >

4’{ }1_ tre _’I }<_th —P| |<— tre
K 7-6. BIRIERB FATAH
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7.3.6 RAT-ZERT I\ RATKBIHS ] FIHIE 78

B LRI ) (Ton, min) A2 48 i DT 5% AT 3l i) B I 1) . LMR38015-Q1 1Y) Ton_ win H LBy 80ns. i oK ]
I 1] (Torr_mIN) ST T w0 OB 5 P ) e L I ] Torr_ MIN #HE N 190ns. £ CCM iBf7#z0F Ton_MIN i
Torr win PR B IR |, TCE TF R ik

A SR ITIR I e/ B N

DymiN = ToN - mIN X fsw 3)
A FVFIIEATIR I R 2 H

Dmax =1—(Torr - mMIN % fsw) (4)
S E PR A I, TR IR (R OR Vi AT DU AR

Vout (5)

VIN.MAX = Tou 1N X fsw

A EIARIIRAT , AT g AT A EUD Vi

Vout (6)

VINMIN = 700000 v X fsw)

7£ LMR38015-Q1 ™ , filtk Ton min 2 Torr min Ja  RAIBIEATIR 7 5, X AT DA i Kb 42 BB AR e /s o5 23
tt.

FIER A 2R E Vi BRI R . — B IEE (a) E 2 ToN_MIN » FEORINZ R U FEAE , [FIR Viy 23K,
KB RRAR T A, TR Vour PREFFERT & 71250 3 AR R TE N .

BIEAR VN SR B TR ORI S A e, SRRy BWiE . RS E] Torr min J5 , SRS IRAC , ATTAR
TN 4 KRS ERXRMERT , MR DR 2R KL 133kHz (/M E ) o T8 50 = 47 ik 70 AL
LMR38015-Q1 it Hi K BB AE IR HUE Vi KIEBEAS IS H0 N ORFFRSE |, AT S B SEAR IR A 25U B

£ FPWM #52x0F BARE E S TAE | 7E£29 100mA 1/ S iR R ORFER T 1.2MHz (7T 5080 | DLSCEILBE B i)
BN LRG0T AR SR T 1.2MHz (TR OAIEE | Tl E /)N toff SiZa gk a2 th A % .

TE R AESCRYTIR FIE LT s fsw VSN ) VIN_MAX /{%ﬂ% , 1M VIN_MIN 4%/2“:\]3%1&0

1400 1300
1250 1200
§ N
= 1100 £ 1100 /
2y 3
c c
2 g
g 9% & 1000
I i
800 900 /
650 800
50 60 70 80 6.5 7 7.5 8 8.5 9
Input Voltage (V) Input Voltage (V)
Fsw=1.1MHz Vout =5V lout = 1.5A Fsw=1.1MHz Vourt =5V lout = 1.5A
B 7-7. Ton_min i R SREUSIZR TR B 7-8. Torr_min BT HLBUSZR AT IR
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7.3.7 H#H/E

LMR38015-Q1 E A5 fE ) B 48 B R #5485 . CB 31 JHIA SW 5| 2 1A i) /N L 25 28 A Er il MOSFET 24t A 3k 5
HE. &0 MOSFET <M BALM o Tl , HZ AR EBUEN 01uF I HZ RS . T HEFEE
HHEA TS N XTR 8¢ X5R. e H 5N 16V B0FE & M 22, DAYE AN B A o e 0 [ PN FRIE A2 e i
fit,

7.3.8 LA EERY

LMR38015-Q1 e e L AN 4 Fi S FEL AL 0 328 ) ST PR GO 9 L EE L R 100 o i SR B SR A AR S AP AE |, B T 2k
B, AR Ik #A

iUl MOSFET i it OR 47 A2t 1o e F Fit A A2 ) RO RF 1k SR SRR o 2 iy M SR AE G 5 T BRI 8] Jm 40 I, oAl
BRI SRR . BTN, w2 SR ZEHOR S (EA) I8 2 RHICRME M tH b AT HLA . T %
T FL AL A 32 i R S DA FRLR BRMEL s i (TEEAH ) PR

AL SRR MOSFET HH TR AN 32 o RO F@nT |, RIS TR RS
F9 L JRELE T 5% F S35 SRR v T AR FAE R ) I o RF 22 R BT (RO SR CRAF T3, AT HLJRR 5% L VR AN B
B, BRI RS IR R TR r R IR Is_umire 2RJE  ARONTTSR5CHT , mIFoc Sl . RIS T 8 HEIL s
DUN AR oL TR 7 TS s R B .

_ VIN —Vour Vout
IOUTMAX - ILs+ (L X 2 X fSW X VIN (7)

VOuT

ILs_Limit

B 7-9. Xof £ T A B3 I i 2

WAR R FEE Vrge 10 40% BLR, W& 805 THeas . R ARMIT R i il i 4k 256 A 1A 2]
|LS_L|M|T ) W\U%%fﬁlﬁ%lﬁ}\lfﬁéi*%iﬁo E[i‘ﬁéi%';ﬁ—l: ) ZLF??%%%%%PH#%E%E?;E#IEH THICCUP ( HLME N 76ms ) N
—HARFFRAPRE , )5 LMR38015-Q1 &2l Bk BUA B WUR I s B S e 1 DU AT AR AP A Tt
B, BREREREIE K. WS ™ B A R | B L SR BN 3 B AE ) I N )

£ FPWM T, USSR AT LR UE . 2% B R O 5 st FRAE ILs nea I, ARIUDTSCREBEIT | T Seks
SR . AZARAE R DR R SRAN B2 3L K A LA R R

7.3.9 #5350

S B Sl R AT 7 L N TR PR R LMR38015-Q1 Al A LIS . 0/ Bl 2 e 76 &% 1 U8 P B L 22
T im H bR AT RSB . ST BN )y 4.2ms.
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LMR38015-Q1 & 7E - HLAF 4G I R AL IR TH BRI 1] Tocp ik ( SAUMEN 18ms ) o WREA LA  1ERA
Ky AR Vour FIRIF AR, IR AR & KB 2 DA BRI OR S, AT RE S PFE AN BT 8. iZas PR e W A
WG 2R E S, AR5 I B AR I PR 1 I FR HE NS, R Vour KT E BOE HilE . @Id 51\ OCP kL)
B, WIBHRY DhRETE Toce sk WAMIBEAEF | 0 LMR38015-Q1 I KPR AL A Vour Far , AT ZE L HA ) 55 K
FRREMLER o 1 it AR ) TEVERE , VR HVRBRE (lns_ o) A HUAIR ) (ILs_umir) PRI IIRETE Toce ik
SIS SR PT DR AS A A LIRS PR TSR )

7.3.10 #EHr

LMR38015-Q1 & fik A AW ThRe , LMELELS IR EIT 163°C BRI 2T mfARA FET £EHOC Wit #54% 11
K, HIEIEF PR BT A IREERERE 150°C LLN G |, S 0F5 F 3R 30 i A & 308 3 LR 2 ) 1 L R e
.

7.4 FRAThREAE R
7.4.1 B3R

CEEBRT | S0 SB% AR /E PWM I PEM 2 FIU)H . R | Bk 200 PEM BsUIE (T . e
GARAT , BREEON PWM.

£ PWM T, Rk AF a0 i i s o8 e R e e g is AT, A PWM SRR e i LT o AE DR R IZ 4TI
iR U E SR ) AN o) o 2 BRI i R s, AT i B R R . R T S € B e O B RN
R B AR DL AR R S0

fE PEM T, il MOSFET £ — el kb R A b S8 , Rt sl e RO IR BRI (] Bk T r R &5 FLIR I
B in-peaK T B E] o 38 I B R RO AP R TR i, T AR O O T RBR EE M B R (12
LA ) o WA IRT R R AR ST U Y R P B N R R AR IR G R SR . X REEAE R
IR B Y F s ST AT AT AR T SR R SEBL AR 4 (AR R o IS R O e B S RO e SRR TT
SRATA TN 1 P S SO R TN L it A s A S 3

7.4.2 ZERHIIRF VIR (PWM) Z1T

FEREA AR GO B 9 7 SRS | @ PR PWM BT8R, £ FPWM BT, R BRI O 1
FERMBEEAET |, S RAFAE CCM B, iZA T 1 R4 i it e SO0 (e SR B BRI . SRS 28 0 1 P I
LERERIE SR Sgth] 2N vl E P

7.4.3 [EfE

AR AT 26 T e s 8 F s B 1k BE #4852 T 28 MOSFET ) Rpgon-~  FELJEC 28 0 LI B LR 42 1) 8 T S B 1) ek o 25 LU B2
Wi, Y% O\ HE R A S R R 0l MOSFET (56 Wi TR P df i fe /Mt . bl G | TPl e AR5 R Fa
SE L, RS T EAFEGE 2. N T RS ESE  LMR38015-Q1 £ [ 1 AR TF IR LU I sehr o5 4% bt
YerrfaE . fEZEHRR T | KRR 2 O8N 2850 BEARPRFRAE I 1% B S N R4 i 2 (R ZE(E . 7R IR PR i
T, FFRIR R EL 140kHz [/ME. 1HEE , RS |, 0.4V 5 A B E A 2005 .

7.4.4 RAETFHK-FET ]

FEATFRAS R AR ARAT — A IR/ A% G I 18], R i) by 542 ) L Bt A S 0 1A SRR R B [ PR E XA 0 2 3t
S ER/NEITT R LG, TSR B fe /I A e e bl o £ T A N BB RMER i H P S R 2 3B B B R Dy 7 3 B SE
/N AL, LMR38015-Q1 2 11 B fi i Tt I (5] BRI B SRR AIRTT O . IR, Bl i LAAE e KA
P I R 9 B R AT g R A R . R AR TR 2 A, T AR 8 R 45 E i Y R I PR T B R N PR £ B
H. BEERABEKEN , TP @R (Gt ) S DORT i k. 2 Sl (A B RAE R , TRl
NRE TSI A R R E

Vour
ViN < 8
IN = TN % fsw (8)
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8 N L

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MR

LMR38015-Q1 FLjit/ FLifit P s e #0538 6 P TR sy ) LA PR S B O BRI EL R AL I, i K AR 1.5A
IR LT Bt i A2y LMR38015-Q1 ik #% o Al LA WEBENCH #it LR SE e B deit o th T H R —Fh
BT AE | ATV R SRS ORI P . X AR AR I T R RS QAN B BT, IR Se VR B P S A R AT

#1E

BrAR AW, ANCLCT RS e P A E TR A . AR EE SOVE T EIRE T
MIsEPri s, A RBUE B . BN TR ARG X7TR SUEL /L ESR P 7
e BT IEWNEENRELMSN , A @ E i fs it R KRE R AHRARE T , BF
EFE T fEXTTH , BORIIA e RS MU R AIUE f 2 B0 o O 1 5 Bk 2e 5 | wf LLIFIR
ZAHAES , DN AR AR RIP T . IIRIE R AT PR A A 48 B RMS ARREER .
A 20T FUAE T U S 2L i ELAR AR, DA ORI B3t 7720 Fi 2 1) foe /ML
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8.2 HLAIN A

K 8-1 f7n ¥ LMR38015-Q1 (M SR N FI Lt o AR B AL AMMICF M R GE SN IR W TAE. Hi , BHRhy

SE [FIAM 0 HLBOR Bt A AR BT T AN . AR PRIEN AR RS, R 8-1 R T

— ZR e WA R R R e

A
L
Vour
Vin o VIN SW N O
Cn _ —— Cwr Csoor
100nF 1
4.7uF n EN BOOT | | — Cour
VEY LMR38015 0-1uF
e 100kQ
= R
- FBT § L
RT/SYNC FB
Rr GND Rrea ;
& 8-1. 7~ L FH FEL IS
2 8-1. 1.5A HH FLIR T HISM R o s B {E
fsw VIN (v) =

V \"/ L (uH (o4 =2 /N C, H R Q R Q

(kHz) SR our (V) (uH) 588 Cour (BUEHE ) | B/ Cour (FEHE) BT () reB (Q)
400 48 5 27 2 x 22uF 2 x 15uF 100k 24.9k
400 48 12 33 2 x 22uF 2 x 15uF 100k 9.09k
1000 12 3.3 6.8 3 x 22uF 2 x 22uF 100k 24.9k
1000 48 24 33 3 x 4.7uF 1 x 10uF 100k 4.32k
2100 24 5 4.7 2 x 22uF 2 x 15uF 100k 24.9k

8.2.1 i/ ZER

T 8.2.2 Rt 7R TR 8-2 HTEAN BT AR

& 8-2. MBI SH

BB ~ME
LR 6V %= 80V
T L 5v
Fe KA FLIA 0A % 1.5A
BIPS kS 400kHz
8.2.2 IEH R i L FE

DLW iRE T 8-1 fisk 8-1.
8.2.2.1 f#ifFf WEBENCH® T HAIg et g
mditeat ) LMR38015-Q1 #3431 i) WEBENCH® Power Designer £l 5 il it 77 %

1. ERBARARL (Vin)s Fl sk (Vour) A R (lout) 225Ko
2. fERAERREMA LB RRESE, WReR. 5 A AR .

18 ERXFIRE
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3. CRAERRIBOT SEMAES (TI) HoAd T AT B R 5 SEAT BB

WEBENCH Power Designer $2fit 7 @ Hl| R |, 3+2' 51 7 SZR A& Aot Des il P kHE .

FELZHIBEOLT | ATHATBU TR #RAE

o BITHAMNA, WEEIRIE KRR ERE

o BATAMEREDTE , TR AIATE R

o CREE SR BRI SR 75 5 DU T CAD #30% H
* TEN PDF % BEHR &SI S HL s

% WEBENCH T EMFE4IE R |, & U7 W www.ti.com/WEBENCH.
8.2.2.2 FFITHA

IR FETT AT 75 BT 3 e R AR BT IR ~F o AR FITF AR R BN T AR | 8% & SeBE = i &R
GRE . At BT IR VA8 /D I R S A L A g RIS R R NS . AR
%/ T 400kHz.

8.2.2.3 W HIK FB

FETT S R R A, 25 5 9 FB. LMR38015-Q1 [ H H 38 i — AN 7130 Hi B 45 . 28 X 2% M A0 38
Fio IELEMZH Regt M Regp AR, FEPAI& % R 5588 2 (M A . 3l fREr FB 5| AL H &
5N A VRer AR AT R H B o 20 J 2% P R LA M 75 4 Bt 22 iy HE An 3t R 22 T 4T 2. /N He
PELAE 2 PR e 5 REBUE |, (H SRR 38CE . Rept FIEBUE N 100k Q |, S KMEAN IMQ . %5 Regr Ji , 1R
7R 9 % Regg. Vrer HIFSFRIE N 1V.

REBT
Vour _ 1)

VREF 9)

Regg = (

X T 5V Rl , %P Regr = 100k @ H. Regp = 24.9k Q.
8.2.2.4 HURARER

PR JRRE R P T FEL O e 18 1 PR KRR AU S B SR i T B AR N SO r U I B A5 H 38 R R D i Kl LR Y
20% % 40% uf. SIRW], G R EARE R R DRI 40%. TEVER , ZHOVERCK BT /N T AR
AT B R AR B 7 PR B BB R, A e KA AR it TR0 10 AT LT LB . W8 K 2 UGS FELR
SORIIE 7. FEAORGI , 4 K= 0.4, /5 H B L = 27uH.

(ViN = Vour) « Yout (10)

L —
fsw X K X IouT,. = VIN

BARROUT , AR IR ANAIUE FIR B > SR T o R R 1) Isc —FER . U B Wt O I8 4 i 6L B2 S0 )
HURAF AR, 4 SR AN, AR BB N R R E |, SRR BRI, BAASE
HLEPRAEL I 5 A2 PR L A RE S 0 XUR: |, (EL PR H S 2 1 L Y BT B v vl o XA BT AT fiE 3 BT 4
o AFOVFHUBES A R BREE R TLERRE Y B RS A AR A AR, (L W L Bk s B A SE A A 1
ORGP HEL A AT, YRR — B AR LR AR O AIUE B . EAE R T RZ) AMHz RS |, Bk
Wi HA H 2 A SHFE. EARATIEALT | AR VLA RN /N T3 38T 1) e R M P R LA

N T BGIOERIRYG , BBMEAR N TR A1 ha M

Vout
L > M X 11
MIN Fow (11)

Hr
* Lun= /)N HLJEK (H)
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« M=0.25

© fsw = IFRHIE (Hz)

B K FEL L 52 31 P A 3 1) L BRAT T 5 B e/ PRSI R PR ) o AR B8, FE IR AR OL T, e/ RS
PLL RS A DT85 F I R BUE "I AIZT 10%

8.2.2.5 B A AR AL

LMR38015-Q1 % F 1y R A a2 i) 77 58 S VA T i HH PRV Bl VI8 AT o i b PR 285 AL 2 PR T S B S R AN
RasEME , AN RS0 . AR BV A 24V Hth MUK T A S AR, TSR 8-1. 1T BV Hnth ik
i, ARG, T @AM 2 A 22uF FERch A g . 0 Al B oAl g b e R i et T LA A
WEBENCH 1 Jy e £ i 1 F 2 6 A

SR b, A R W A T SR AN AR A P P R T AR R o A7 AR A U A B R P 8 A T 45 e U B
7%, W IURAAE N N BT SE . B T 5 I %a e r 4k, 507 ot o 1) /N R g e L A8 AT B T
FEAR IR S . InF 25 100nF TR Y /NN 58 RS g e Fi 7 i AR A B T 9/ o Rt A Pl B R o 2B AN SR
i Hh ORI o

W ST R R R KA BRRIFE B THE R 10 5245, B0 1000uF | LABU/INE . SR IR H 2 20 R R 28 1Y)
JABIAT N LU R IR B R E R A AN ARG o Un SR ZRASE P K T SR ARVE R, U 2B AT 0T U306 8 S AN A R S E
.

8.2.2.6 I\ HAABHER]

i T SRAE S0 IR R T oo S S I A LR BB B |, BRE SN FR AR 8 IE N AR R AR AU FHBTYR . LMR38015-Q1 (1%
Nty B R B /N B AR N 4. TuF o & /D NN T I B RN LR W B Z R |, B S i N i K N R
fio AT DA RZ H 2% CATE B BR AR N B 403 | FRTE Sk S I R AR FR G N L e o A |, 0 Z007E B N o R T RE 5
AR AR A BE — A 100nF % 220nF (1752 RST W& L2 8 o SRTBUEL SR A 88 48 P9 30 4 i FRLBR S 41E T Al
Fg . fEARGIR , BT A 4.7uF. 100V, X7R ( BiELF ) MR A . 100nF B A2 HA 100V
e, HFHEH XTR HA .

R B AR A\ i P 5 P R IR LR L A . RV K S R AR i R B R R A, RS OUIC I
U iz A I AE ESR AT BTl e s 51 22 51 A FYE L AR T IR S o A AR AN rL R 28 AT B
TAEEE dy B A SR BT N Y ) A v T R B

RZHIMANTT R IR A M RN A & o IZ IR A 7 iR TR 77 R0 12 BEAT TR, HA TR i 7
i KAUE AT R .

IouT

[rms *
(12)

8.2.2.7 Cgoor

LMR38015-Q1 & Z4E BOOT 5|15 SW 5| iz [BiEH: B2 AR . LA =M T 8% MOSFET
T MR SR Zh 28 ikl . T2 — 100nF (IR P & 252 |, RS/ A 16V,

8.2.2.8 #Mi UVLO

ERLFN T , FE NS4 NEHRIH N UVLO A FEIRIHEN . TRV B 8-2 w BT (1) FaL i R il
EXFTR. SHEHEEIREN Von , TRETHIEIEEN Vorr. B5% , Reng FLEE 10kQ F 100k Q [yu [ A ik
B, AREM AR 13 M FER 14 115 Rent 1 Vorr
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Vi

RENT §

EN

Rens §

& 8-2. 445 UVLO R &

VoN
ReENT = RENB X <VEN T 1)

VoN
VoFF =VEN—L><<VEN_H)

Hrp
® VON = VIN SR LEVER
* Vorr = Vin KIWTHLE

8.2.2.9 BEFHRE

(13)

(14)

ST YR 3 dn At —FF | AR S AT SV FE S Dl e o 1K )RR 1 5 M A2 K A 40 s 1) PN RS T R B A B
BV b, WAZIREE (Ty) &R . TR BFE LR 1A RGATH R ya F1 PCB A1 K%, LMR38015-Q1
() de e 25 R L PR D 150°C. X 2 PRI ES1F 10 e K TR FE 8, A PR gk iy . 720 15 BoR THESHZ
HRIXFR. REDEL , BRBIEIRE (Ta) A KE R o o 182 FRARE KA & B .y S R A S £
PEALIE 2R R A L e 28 0K o SR A R 4 il 2R R AR AN B BT R BB AT A, U] DR PN SR A SRR . B
F, AL EVM DLV AT 35 N ER , F Bl LB ERCR . Ry ya MIIERE E XM . £S48/ IC

FIFRERIGIR BTN h i, AL gEf7 8 e I EX T Bt & oL
B AE S8 B B AP AR D SRATH 1 — 2R 5 26 AF T I 1

loutyax = (T]R;]ZA ) % (1 ilrl ) X (V01UT )

H
<o =2R

AR gp 2 DRBESH, IR THZHEER , W0

FAUE ,

PCB [

AR A THI AR
BT B FLACE
AR TCAF A

PATN BRI AT HIAE BEAR 2 PCB BLTH AR 45 78 LI PR B 5 R o g HIFETS -

o AT FLNEIEH, AHFE i E N T
o SN B e ST PR A G B A S Al 26 75 T B T
S TR b T2 TR e i AR S )

NG AR A AERE . 2R TR

(15)
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8.2.3 W HIZE
AR A A, SILL T &&ER - Vin=48V , L=27uH , To=25°C.

VIN 20V/DIV

VOUT 2VIDIV

POWER GOOD 5V/DIV

Output Current 1A/DIV 2.0 ms/DIV

LMR38015-Q1 Vour = 5V 400kHz

& 8-3. Hi VIN j5zh

EN 2VIDIV

VOUT 2V/DIV.

[

POWER GOOD: 5V/DIV

Qutput Current 1A/DIV

2.0 ms/DIV

LMR38015-Q1

Vour =5V

&l 8-4. H EN 53

400kHz

VOUT 20mV/DIV 3 VOUT 10mV/DIV
'PWM 'WWWW
SW: 20V/DIV. SW -20V/DIV
| A A
. JL | | L |
Output Current 1A/DIV
‘ Output Current 200mA{DI</ i §.0‘ms/DIV 1.0:.ps/DIV
LMR38015-Q1 Vout = 5V = LMR38015-Q1 Vour = 5V 400kHz
fadliig s ey flablie ey
/& 8-5. PFM 3¢ & 8-6. WEIT X
VOUT 2V/IDIV-
L VOUT. 2V/DIV [ 1
»| | B ﬂ r
Inductor Current 1A/DIV 40 ms/DIV Inductor Current 1A/DIV 40 ms/DIV
LMR38015-Q1 Vour = 5V 1A 5 BR LMR38015-Q1 Vour = 5V 15 BT A

& 8-7. i FH 4B

& 8-8. WK E

22
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VIN 20V/DIV

VOUT 2viDIV_

L W

Inductor Current 500mA/DIV

Clock 2V/DIV

ST U UL

T L L L
0] 000 0 20 A

Inductor Current 1 A/DIV

R L A Y i

( i)

4.0.ms/DIV 2.0 ps/DIV
LMR38015-Q1 Vout = 5V = LMR38015-Q1 Vour = 5V 400kHz
fin 3V
Kl 8-10. HE R
&l 8-9. DAl B 21T /E 3
4.0 ms/DIV
VIN- 20V/DIV
VOUT 200mV/DIV " 4
® VOUT 50mV/DIV
r ‘4 d .
j “& Output Current - 1A/DIV
—— \N—-———-—
® Output Current 500mA/DIV 800 ps/DIV
100 ps/DIV -
LMR38015-Q1 Vour = 5V 400kHz
LMR38015-Q1 Vour = 5V 400kHz

200mA/ u's iy 150mA Z 1350mA

( WS )
200V/ms fi 5 10V % 70V

B 8-12. LREEBEAS
& 8-11. A
5.3 12.3
— VIN = 24V — VIN =24V
— VIN =36V — VIN =36V
— VIN =48V — VIN =48V
52 —— VIN = 64V 122 —— VIN =64V
S S
o [
2 5.1 § 12.1
s [N\ S
3 5 2 12
s 3 L
o (@]
4.9 11.9
4.8 11.8
0 0.3 0.6 0.9 1.2 1.5 0 0.3 0.6 0.9 1.2 1.5
Output Current (A) Output Current (A)
LMR38015-Q1 Vourt = 5V 400kHz LMR38015-Q1 Vout = 12V 400kHz
PFM A PFM A
& 8-13. 5V ##RiH 4 &l 8-14. 12V SEIAT
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CISPR 25-2021 CE V PK8AV FBMH3225HM102NT

3 2
v Em 3 2 = w
7
80
L4 ==C15 ==C16 ==C19 =—=C20 ——=C21 ——C2 ==Ln = c18
100V 100V 100V 100V 100V 100V 2.2uF 2.2uF
60 L wh |k |owE | owE [ 47 | s 100V 100
50 i
3 @n
e £ == I
= T \ - - - ==
E £ N ﬁ! CISPR 25-2021 CE V Class 5QP_ _ '
s ¥
S 201 MpyAh : = >
HE AT ’\ h fb SRRk FBMH3225HM102NT
07T ,1 |
of \
TR
& 8-16. L7 EMI ¥\ 83 2%
20T
150k 300 400500 800 1M 2M 3M 4M5M6 810M  20M 30M 40 5060 80 108M
Frequency in Hz
AVG_CLRWR PK+_CLRWR
CISPR 25-2021 CE V Class 5 PK CISPR 25-2021 CE V Class 5 AV
— — = CISPR 25:2021 CE V Class 5 QP
V=48V Vour = 5V Fsw = 400kHz

ik = 1.5A

K| 8-15. SiZI ¥ CISPR 25 45 EMI 150kHz £
108MHz 562 : “FI9EAN , Wt = EER T
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8.3 MRF Ik

BN X RAHE

TH I & W E T T

H)EH ESD F.

HME EN IR .

AEA g R A RS, AR T .

FERE O RN 20, S RIS R T 1 A fa rg Al T1 2 AL BE I 2R R Bh foxt e i At PCB
A AT VRIE , B H R R

8.4 BRI RER

By N P YR B A P U BT 5 AN 2 o (R X R A BIUE (] N R 755 BEAh |, BN R R L e 6 ) 47 80 A% T 2%
SO RN L. T REEC 16 SRAS ST A LR

_ Vout X Iout
In = VIN X 1 (16)

Hep
© o o=RR

ISR AR IR A E R K P LB PCB A 4 e B A\ ra U, D75 SRR EE | DASEIL RGP RO TERE . S\ FEL SR 77 A Rk
AN L AT BE 20 R I A8 IS AT A R . W /E SR ESR M NS AR al &, R UK FLJE i R
B, MR AR S % (i A S 7 A TR AR o R 2 SRR i 2 A, A BB 2R VIN SR B HLE R
B QAN AR U B /NN L, SRR B S BUR IR A N ST AL B g SR A R L, e
U B MR A R N VR S5 A8 R A8 IRV RE S, JR/BCR A0 B A iy N\ B A 4 S P i R R R IR A . IR e
AaHrh AR ESR A BT 10 N VSR FLBR R T pl . 22uF = 68uF T Y A H L LI Bt 40
i, FFA Bl TR R A SRR A 8] R R\ F AR E

A, T HAR R G I, AR A A A AR A . BRAFSIDR LB, BT RE s
BUARRE UL L BTSRRI — L8500 . AN-2162 © F2FL 0 A H i FL e Bz /914 EMI &0 BT 3246 1 — 284
AT TF SR I 2 BT A D A I A0 SE T

FERLCAE DU | A 25 I\ 3 A5 FH RS e SR A1 38 (TVS)e — KRBT B i /e ey R (T RAL ) o TI
AL BA SRR R 83 0F . 25 TVS fil it SO i PR R AR AR A . SR 2 r T/ T A 45 0 i ) R
JE, DUt R A A A e i A\ S TR o XA 2 5 ] 4 R T RE S TR AR

BN T . EXAES R (Gl AR ) St A S A SRR VIN AT SW 5| JHZ [A]
MIpy iR er A A O . AERXAMEOL T, IR AR AR , T AT RESRIR AR o WA IS DUAR AT E K
A, DNLA Z5AE A N LIS A H 2 TRDASE S — A 1 R A

8.5 i)
8.5.1 /75 R

FEATT B/ B B e 22 1Y) PCB i it TS B St AR MERE T S #6255 E 2., PCB #i HAS K ] At 2 BIR JFA | 4
() SR PR VT BB AT RO . B L 28 IE AT, PCB i JiAS Bt Rk B i i T o ik R A 77 . itkdh |, Fa
JEZ81) EMI PERETEIR KAZSE LT PCB A& . TEREEFEHas | s PCB T2 H— a2 M\ A
FRAEYRE O IR IR RS |, A0 8-17 Jiam . iZIA B AR E KBRS IR |, EAT LR R E F R AT REF“ A KBRS LR . IX
S U DA T () 25 P S S B SR A S 1 IE B AT . I IR R A R A v FLAE I LR B T AR 06 ZUR AT BE /)N
DU ZF A B, 15 8.5.2 i/~ T LMR38015-Q1 i yo i 1 d WA =)

o AR ATFEGEVT VIN G JIE , TR — 35 AT 26 70 .

s M LMR38025EVQM H Ft 7~ {5 RGN\ FL A 2 F AR

« K Cpoor HZ#IE/H M2k, ¥4 Cpoor ARSI E R REFEIL AN E |, FH A/ % AT LR IE# &
BOOT #1 SW 5|, BOOT il SW 5| JHIAHAR , X1k T Cgoor HARHIME . X T VQFN 3% | Kasth ~ 7
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7 SW ISR ] NC 5l , I LAk BOOT HIASHIERLE SW. RasF 7 SW R 5] NC
SI, IFAE A b2 BOOT HIAZHERE SW.

o FERGEE R AT FB GBI E . ¥ Rege~ Regt A Crp ( WERAEHA ) /W3 L ERIT 21 E
55 FB 1 GND &R HAET S ERIXLe5] . 3] Vour R RER K —5%, (HE | AMPHIX—%
LR (AT e AT BLAEAE ] W] B F AR & B RS H 4% S IBHAR IR A U (Bl SW 5 5L ) B .

o BRI E R ZIETE A BRRZ , M R AL

© AP R R . WSON a2 B R3S PCB Hehl-F I I HGAE £L (PAD) 4%, R4 A A
HERE . IR RN e B E R T SRR 6 ga.

* W VIN. VOUT I GND #&#5-F/f]. f33X LE AR T BE 56 A1 EL 1 W] i/ e 0 iy A\ 0 3 B A2 _E O] R
B, JFHORIR R M AR

o RRPLEWEANT PCB IR, LUSETE 2R H . AR R WK, B RSB S B K D BRI B I
FRRAIAG R gao B 2 227 (AT 1 #57) ) B0 PCB TZMK/Z . T WSON 3 |, 2/ =4
AL FLIS BGAE B (PAD) B4 3] PCB EHEZ B3P 4k PCB Bt M 2 MJZE (1), WEehad
FLABTT PLIE R 3 4 = B 1

© IRIFEADHITFIMH . REE SW 51 I HEES 18] AR X IR P R R HL 98 o [RJIN 06 2005 KR P2 bl /) L1
PSR , DA BRI EMI.

ARILALEESRF , 1§ SR LT PCB iR #IA

o PRI AR N T

* AN-1229 SIMPLE SWITCHER® PCB i /=755 i F

o W A H T 2
o [/ LM4360x 5 LM4600x /1541 EMI 77 /e N Tt

0J VIN

Cu KEEP

— | CurRRenT | o A— M

LOOP
SMALL
1l

[J GND

K 8-17. B HOHEILHS ) IR IR B
8.5.1.1 M R BE BTN

b PR, T BEF — AN R Dy Stz o 32 W] Dy SRR R B AT 2 B e 75, PRt P T ] D P
R SR AT A FEHE R 2 . PGND 51 I ELEGE B BMICM MOSFET JF I8 BRI |, 0 B 418 52 B N\ A ) r 25 4%
i . PGND MFESF MR T = AL, N A2 b e i . PGND A2 Ll VIN A1 SW A1 ¢ 157 BR i £E
BHURH M. B3R AR EARE | AU T RUR AT L

T 2 23 F 1 BORE AL (PAD) 1B N B ELAGR R | M B3 E 78 20 B . M 220 = 10mil Bt L5
PAD %2 R G H M-I EUES o I LA ST AR TE SR N 7 o RG0S Z F AR R | R
THF . HHUZE BB, WERAE ( NTEFLG ) KON : 20z/10z/10z/20z. B A7 & % 4 J5 BRI A6 /A
2R 1 DY 2 H AR R SE B B R AL S PT 3E 24 0 B R A A Fr AR B
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&l 8-18. WSON (DRR) 33 1175 J& 7=~ 45
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9 BRAFF SRS

9.1 BT Hr

9.1.1 BE=77= B A FHFEH

Tl KA S B = MRS E RFME R | DR RS 2= s iR 55 sl ARME B 3E B A AT, ASEER Atk
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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 ©)
@ )

LMR38015FS5QDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 815FS5
LMR38015FS5QDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 815FS5
LMR38015S5QDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3815S5
LMR38015S5QDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3815S5
LMR38015SQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3815SQ
LMR38015SQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 3815SQ

@ status: For more details on status, see our product life cycle.

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF LMR38015-Q1 :

o Catalog : LMR38015

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 [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMR38015FS5QDRRRQ1| WSON DRR 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
LMR38015S5QDRRRQ1 [ WSON DRR 12 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
LMR38015SQDRRRQ1 | WSON DRR 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 21-May-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMR38015FS5QDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LMR38015S5QDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LMR38015SQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4223490/B

INSTRUMENTS

www.ti.com



PACKAGE OUTLINE

DRR0012E WSON - 0.8 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

%4>

PIN 1 INDEX AREA /

N w
[(e =Y

% i 0.1 MIN
i

(0.13) J

SECTION A-A
TYPICAL
0.8 _
0.7
IR = SEATING PLANE
0.05 J
0.00 1.4
1.2
— T(o.z) TYP
(0.16) TYP ]
D
T
D
D
26
24 5
D
| D
12 {
PIN 11D ’J 12X 8:%

o 0.52 .
(45° X 0.3) 12X 535 ° 01@ICA[B
0.05(M) | C

4224874/C 11/2023

NOTES:

wn

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRR0012E WSON - 0.8 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

12X (0.62)
(1.3)
12X (0.25)
11 \
| 2
= —=
* e

= S e
10X (0.5) \
e |, | OO
2X 13 SYMM
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(R0.05) \ C;j I
‘ (1)
* C
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/ SY

[
\
MM !

(0.2) VIA |
TYP | ¢ |
e X278 ———— ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN
ALL AROUND " ALL AROUND [j METAL UNDER
SOLDER MASK

| - T MEA EXPOSED s

METAL \KL\. )
EXPOSED - R —
METAL \\ SOLDER MASK {\ SOLDER MASK
OPENING OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224874/C 11/2023

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).

5. 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
DRR0012E WSON - 0.8 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

12X (0.62)
12X (0.25) 1 = 2 (1'12;) ]
1 - -~ - o % 2
T o T
[ - I 2X
T | ) 2
10X (0.5)
I == I en
2X H SYMM

SYMM
¢

o 2X(@78) — |

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

82% PRINTED COVERAGE BY AREA
SCALE: 20X

4224874/C 11/2023

NOTES: (continued)

6. 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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