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HFRZFEIRDZRBRY | &l BB B ER O3 SRR (T,) P (-40°C~+125°C) IZh-> TSN E T, R/MEB IR KE
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VPG-HIGH.UP EZ;V;7’]“\@MH‘”XV"°/5’”‘¢ “ 5 o of FB voltage 105%  107%  110%
Vpo.LOW.ON %j;;"”@ FALY 2V -5 o o PR voltage 90%  93%  95%

NI —T R EATVVA (LB LAY, B
VpG.HYS ot %/T 20) S % of FB voltage 1.5%
Vv EHF 72U —TyRERED T2 D fe /N 2 Vv
PG-VALID j]'%j;

Rec ST RO A Ven =25V 80 165 Q
Rpg PRT—T S RDA A Ven=0V 35 90 Q
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Rps-on-Hs TR MOSFET AT lout = 0.5A 245 465 mQ
RDS-ON-LS HSE@J MOSFET ﬁ‘:/-llﬁﬁ IOUT =0.5A 165 310 mQ

(1) HABIOERKOHIBREIL 25°CT 100% RET ANE AT, EEVERERIHIZ BT HHIRMIT, HELEEHE (SQC) TiEafli~TH
BNCIVRREEL CWVET,

TNHOHIRIEE T, TR E R (AOQL) ZFH L ThET,

(2) ZHUE T AAROBN—TRMER T 2B T, ZOME, LF 2l —2ar P AT ARIA T AN ERO A7 2R T O TIEHY £
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(3) 1%%@%%%%&1@&\ BN —7CTANME R THY, REMRIHEHSNET, ZNOOMEE, L —7 77V r—ia TRLNDH D LTS
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FFIZFEIR D72 BRY | £l FRAE I X Eh A ERE O #2530 IEEE (T,) #6FA (-40°C~+125°C) IZbT-> Gl ST, i/MEB IO KIE
ik, 38R, 25T, BLUWEEHAMHEBICE SO THES U COET, AEHEEIT T, = 25°CICR T 2 5cb — kiR 72— & F e %
FKLTEY, 2 HOICO RSN COET, FRFEIR O RY | IROSM4NEASIVET, Vin = 24V,

B/IME AFME BONfE|  BfL
ton-mIN e/ WAL T A W] 92 ns
torF-mIN B/ NAA T AT REIE] 80 102 ns
ton-max e KA T A W] 7 12 s
tss PR 7 A% — Mg 3 4.5 6 ms

(1) EBABLORKROHIBREIL 25°CT 100% RiET ANE T, REMWERE GG I T HHBREI, FEata i EE # (SQC) FiE& > TH

B EOMEEL TVvET,
INH O REAfE S T, FEE R ER (AOQL) 5L TWET,

6.7 AA v F IR
T, = -40°C ~ 125°C, Vjy = 24V (B3R D720 D)
NG5 \ F AN | RME e RociE| MM
iR
Fosc PR R 200 B B B ‘400kHz NYTUR \ 340 400 460‘ kHz
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DL T ORI, BEHERY 72 7 7V — a BIEISE S AL, 20 R— R PO AFMER R ESNTOET, TFRE (TYP)) S tLkR
%, Ty = 25°C ICO A S E T, B/MEBLOEKRMESOMAARIL, T = -40°C~125°C O K &GP TOREAERZRER L OS5 1
WHENET, ZALDMHIL, FLER TITHES THOETA,

IRGA—H T AN Fe/IME IR HARE Bifr

Vin BRI ) B R 4.2 65 \Y;
Vour A BIELFal— g () PFM B)fE -1.5% 2.5%

loupply | Ll — s W A AR R e g2 = O 2 uA
Dmax RRAAF Fa—T 4 (212 98%

Vi %g};ﬁy7%—l~ DN Y772 FB & 0.4 v
to AL FEIET R HA L 2 ns
Tsp Pl Sy AR Sy NI AR 170 c
Tsp P—vb Uy MU ARE IR 158 °C

(1) AWK VN =24V, oyt = 0A IZ81F5 Vour ODAFRH I EIEENSOR 2
(2) KRy FTUMNFIIIAA T I RBEEME T L, ET 2—T 4 SAZBREMUET, SRR, BEXEUTIORTHE T/ TENE
T Fmin = 1/ (ton-max * torr-min)e Dmax = ton-max / (ton-max + toFF-min)e

8

RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMR36510
English Data Sheet: SNVSBD7


https://www.ti.com/product/jp/lmr36510?qgpn=lmr36510
https://www.ti.com/jp/lit/pdf/JAJSI07
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSI07B&partnum=LMR36510
https://www.ti.com/product/jp/lmr36510?qgpn=lmr36510
https://www.ti.com/lit/pdf/SNVSBD7

13 TEXAS

INSTRUMENTS LMR36510
www.ti.com/ja-jp JAJSI07B — OCTOBER 2019 — REVISED NOVEMBER 2025
6.9 K =RMIFHME
FERLOZROBRY RO RSN E T, Ta=25°C, BELONV)\ = 24V,
12 500
475
10 =
£ 450
< z
Z s g 425
5 3
g 5 400
2 6 S
é_ E 375
- x
S 350
4 o — 25°C
— 125°C 325 — 125°C
— -40°C — -40°C
2 300
10 15 20 25 30 35 40 45 50 55 60 65 5 10 15 20 25 30 35 40 45 50 55 60 65
Input Voltage (V) Input Voltage (V)
EN =0V lout = 0A Vour = 3.3V fsw = 400kHz
4 8-22 %R
B61. vy MY EBOEBRE
B 6-2. lpgak-miN
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LMR36510 (%, SEXFREEHA T 7V r—var i it Sz R R — 7 B T —FBEL ¥ 2L — 2 TT,
ZOLF 2L —HT, ARITSEET PFM E—RE PWM &—FR4 HEIEICEID 2 £3, ARABREINES . 20731
L:L PWM &—RT— ;EOD/“M’/?/& B CEMELET, %éﬁﬁ%é I, # A4 —F 32— 31285 PFM &
RIZZEBESHL, DCM 23 AIREIZZeDE9, ZAUTED . ARG B AMEIS I, BV PHERF S ET, 20T 3 A
Xbi/b%fﬁf%ﬁ%%ﬁ'é%lﬁﬁﬁbfb B2 | iR RHRER A G T E | AN E DL X 2L — HIT SN TR EERIMT T BB
DI THERHRET,

728ETOYIHE
VCC VIN
[ [
T L
[
INT. REG. -
OSCILLATOR BIAS A [ ] BooOT
EN [ — ENABLE HS CURRENT
L LOGIC MA SENSE
« \ —
1.0V
Reference
ERROR PWM |*
AMPLIFIER CONTROL
LOGIC —| DRIVER ¢ { | sw
FB [ ] |—
[ .
| 0
PFM LS CURRENT
PG [ MODE SENSE
POWER GOOD CONTROL
CONTROL
|||—.
i [
L
PGND
7.3 BhBESLEA

7.31 /0= 20"y R Z52DHA

LMR36510 7 /SAAD/ T — 7R 757 KRR (PG YY) T 54, HMTEESBERPEIMNI o7 b
WV AT A~ A7 Tatyh 2y NCEET, @E OREN T TR AN (BIREIR, —~L “rvh
Z R E) DB ZOA—7 2 RUAUH T Low IZHERFSIE T, Z Vv F T4 021%, KB ORI 022 &)
(A BLOAMIBERZ2E) 16T 5777 OREELPIELET, tpg JVBELWH I EEZE TlX, U — 7/1\
TITINBEFE A, X 7-1 BEOY K 7-2 12, NU— TyREHEEZ DT KXRLET, I DE ﬁ%lﬁ%

EN 7 —hSNTHT— F R 77778 High 12725 £ TI2H) 4ms (FEHEE) OBIENRASNDHIEIZT E,@K
728, ZOBIEITEBFICOATBEL, NTU— FyREREOBEEIMEFRIIRAELEE A,

T — TR IEA =T RLAr D NMOS TSI TRY, AMPT T AT v 7Bt &) 7r a7 EIR~H
THMLERHVES, U— ZyR L, SEIZSC CE A2/ LT VCC 721 Vour I AT 755248
TEET, ZOWENRERIGA X, PG B A2V I NIZHREL 72T U720 ER A, EN 23 Low (7 VvEndHE, 777
H 7 Low (258 &ALE T, EN 23 Low D4, AFIEIED 2V LI E (FEUE(E) THHRY, /XU — FyRIFATY,
ZOEANTHTRAVAT BRI, 4mA UL FICHIRLE,

10 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMR36510
English Data Sheet: SNVSBD7


https://www.ti.com/product/jp/lmr36510?qgpn=lmr36510
https://www.ti.com/jp/lit/pdf/JAJSI07
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSI07B&partnum=LMR36510
https://www.ti.com/product/jp/lmr36510?qgpn=lmr36510
https://www.ti.com/lit/pdf/SNVSBD7

i3 TEXAS
INSTRUMENTS LMR36510
www.ti.comlja-jp JAJSIO7B — OCTOBER 2019 — REVISED NOVEMBER 2025

Glitches do not cause false operation nor reset timer

Vour /R
A

Vea-ow-up (95%) |
Vea.Lowon (93%)

X 7-1. @890 — &y RENME

Glitches do not cause false operation nor reset timer

Vegtowp (95%) 4—————f——=———————m—mmm e
Vegiowon (93%) +—---7

\4

\4

7-2.87— 40y ROYA IV J8HE

732 A X—TNBELUXS—PT7 v T

ELEI LS v M E EN AJICEDHEISIVET, 2O ADIITEREE DAL vz L RISEESE SV TERY, AT T4
%J“F%Eﬁﬁbfﬁf@)\ﬁ UVLO Z1TAE£T (t7>52821.29 ¥7arwZ M), Venvee H uimﬂﬁf%ﬁﬂ
325k, 7/\42 [ZAZ L ANAE—RIZBITL, W VCC BN EMELET 2, I EE IR L EE A, EN &
% Venpy ([ZETFDE RTFARAANRERIIA =T NEN, KT ASARATEEBT—RICBITL, VT RAX— b,ﬂﬁﬁﬂ%ﬁﬁ#
TEET, EN AT VEN-H % VEN-HYS TlEZE, L2 —HIEEEAZIE L AZ N E—RICBITLET, EN &
E75‘>‘ Venveel & FEIZBE TAARIT vy MO LET, K 7-3 IZZOELIRLET, ZOMREDMLERWIGA
\EN A% VIN ([CE#E R Ca$d, ZOANET7u—T 4725283 TaEt A, KD EN ALy a/LRD
fﬁ IOWTIR, BRHIFFHEESRLUTLIESND,
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LMR36510 i, L ¥2lL —ZOEET O BIEDOA — " — 22— e RERENBHREZ T EUEEE 4
STV T AE— B AL TWET,

EN
A

Venn

VEN-H - VEN-HYS

VEnveeH

Venvee L

5V ——

VOUT

Vour ——

0 i i I >
B 7-3. BREEA RX—7INOEE

500V/ B 500v/ @ 1007 g 40200 2 Stop F @ 2

PGOOD (5V/DIV)

VOUT (2V/DIV)

.
EN (5V/DIV)

freimi e s e e —y
IOUT (1A/DIV) /

2ms/DIV

7-4. FEMIER Y — b7 v T8IE Viy =24V, Vour =5V, lgyr=1A
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7.3.3 ERHIRE s

LMR36510 L. 515 O B i LR D T- 6D DL — BRI RE A N L QO Ed, X512 27 BB ) PR ] 3%
128D NAY AR XU — MOSFET 28872 B DIRES L TWE T, AR I i#%?}vmum Egmﬁ%ﬂﬁﬁﬁ?ﬁﬂ%é
N, EEIIIe Y BRI ET, K& IZ, o—V A8 SU— MOSFET (2 PuE&EiiHis 2 AL T, A

TR H AF —R 232l —av B RELET (E2292 9.7 2B R),

ﬁTTE:I—J_: E’*"‘j‘/ﬂ\ EE/}ILFE'JBE ILIMIT \_J:’)T LMR36510 75){ ST ngéﬂikﬁﬁ%{)lhﬁ &i@i‘?‘ E*"}j‘/ﬂ‘ X/l'/ﬁ"
DA NI D b, A X I XETIXD LI ET, BIRNIROZ —2 T A7)V DREIIZ vt 2 FEIBZER AR IT I
X, ZOV AT MIAF Y TS, B—H AR MOSFET 34 OFEFIZRY EIA Iyt Z FEIDETH L OFFELRDE
I, AT, JVEERERY e — B RO L RRDET A ZORER . ARTEROR KEIX 1 DLBIZRDE
D

(Vin —Vour) Vour
2-fgw -L ViN

lout [ ey = lumi +

(1)
I,

o fow = AT T JEE
o L=ALFIEDE

R R A AL T FB AJIOEEN 0.4V % FHlHE, KT AAAIe v T B—RIZAVET, ZOEF—
KTl AT AR tye F21TK 94ms DALY F L T 5AZIE L, ZDtk, V7 AY — N> Tl O L8 217
WET, BEREEDEKEG S . AT SARTETHIFRAN T 20ms (FEYEE) BifEL72%. BES v MU LET, 2
DY AT IATFLRARIED e SRV RS E T, ZOFEE—RTIL, T THMUWERIREER AL LEDT /NA R
DOIRE EFANBAOLET, bHAA, eIy T—RTIIHIERP KB T LET, BB RERSIL, ey
BRIERF 2T AL, HTEEIXIERIZEE L ET,

Y= A IEETRD Igc ([T DE NAVARERGIENRN 7 LET, ZHUT A7 VEALOEFHIBRE THY, &
WA BIRD T A — VR I RAELET A, ZHUL AT AR MOSFET BRI B RO OIR#ETDEE BT
ELTWET, BANEERED—THOLEIM T, ZOEFHIRA 2 — %A RRGED I ]\)/7757 PERHVET,

ZORMT, Ige IR KN ERERELE T, Igc BT 2—T A F AT NMZEHS TEILTHZ LT HEELIZZN,
] ] 5 T B LTV
4; Short applied ¢—Short removed
Output Voltage (5V/DIV) I i - -
| f H |
Inductor Current (1A/DIV) H
i . Inductor Current (0.5A/DIV)
I e ey
50ms/DIV 20ms/DIV
B 7-5. SE4%EE & E1E 7-6. BB E— R TOA Yo 9BRN—R b

7.3.4 (EEBEZRGEHULE Y —VIN ¥y FED >

LMR36510 i, Wi LDO (VCC v'r) O AR FEFRENERS (L Re 2 s L T EJ, VCC 3% 3.7V IZiET D
&L T AAAIL EN B BAZE L CRENT 51 A CE/RREIZ/Z2V E9, VCC 23 3V & FlElH&, EN R ARIZ BIfR7R
ST AAAAFT Yy MU LET, ZRHOERHIC LDO (ZRhay 77U MRIEICH S0, ERROEIZES R O ATE
JEL VB RENCRLET,
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P T "N REREIE . B DB AR E DL Rl — H AR H#ET AT DB E I QO E T, AR EN
170°C fPTICET D& TAA AT vy ML IRED 158°C MK T o HiEE LEd, e ih/EA TR
B0, =<V T T SAANERRBEI T2 D720 I L TRIEEN,

7.4 TINA ZADEEET— R
7.4.1 E®HTE—F

HE)E—R Tk, AMOLEIITRCT, T30 AT PWM & PFM 28052 %4, ARS/NSNEE L¥ 2l —23
PFM TEMEL E3, AP KEL2DE, T—RIE PWM IZEI0ERDDET,

PWMTi L X2l —XT @R, BT —F, 7 VE#E o R—2 L TEIEL, PWM 2> CH 18T

EALLET, ZOT—RTEHEL TWBEXIZIL, —EDRBEI TAAYT 7L, Ta—T 4 VYA NVELER LU TERHr
md)aﬁ)‘?%:%ﬂﬁﬂ?“é LIZEY HTEREEZLZEILLET, ZHIUCED BN T/ BLOEMLF oL —a b R
HAEEV TN EERLET,

PFM Tit, 1 S F3EE D/ SV AD /R —ANI LS TNAH AR MOSFET 234 02720 Affll = f ¥ —2 a1
i—g« sN—Z NIRRT ALK HE EERVWIN IPEAK MIN 2T HET gféﬂ#mﬂ:f&ﬁbjﬁj‘o ZDON—AND JE W E AT
LU CH D ZLZETIHELBIC, XA —F =32 —al o TCIREHE L LET (B227 9.7 25 M), 20
%—]\““ﬂi\/}\LODQTET“C“HH'JEEV%%U&M‘%K WZLEE I AJIVEHE B OB ELZHIR T 521280 BA R DR
%ﬁ&bé ENTEET, HAEE) T VO RBLOA Y F L 7 AR OEBEDOR — R4 71280 AR ICIE
B R A RBLET, o, BAMBHIIHIEBEN DTN EFLET, EBEORAvTF 7 B EH T
F)/7w:t ATVEE, HEE, Al TEDYET,

A I] @ S00r/ & 00s 50004/ Swp § 168V | 00V B I} ; ~ % 00s 1000/ Swp § Q0 T68V

Switch Node (10V/DIV)

Switch Node (10V/DIV)

Inductor Current (0.5A/DIV)

Inductor Current (0.5A/DIV) -’/\/\/\/\/
."\ i .\ f'\ f\ J\.

[

5ps/DIV 1ps/DIV

7-7. BN PFM XA v F iRz Vi = 24V, 7-8. BEEMIE PWM R A v F TR Vi = 24V,
Vour = 5V. loyr = 50mA Vout = 5V. loyt = 0.5A, fs=400kHz

74.2 FOy 770,

EEL ¥ 2l —XDORuy 7 7 MEREIL, /XU — MOSFET @ pgons 1% 7% DC #ibi, 2 b —F N EB T&5iK
KT a—T 4 YAINVORBEEZ TET, AJIEENHIIF Fiﬂﬁ%?*@‘é& AP AR MOSFET A7 IR i A3 /)N
EICITDEIEOFET, ZORA L IEBZDE, AT U T PREEILIRY HITEENZELFFANI /2D [ eert 0 d
VET, ZOREZERET S5 LMR36510 13, M’y%‘/ﬁ‘}%?ﬁ%ﬁ%ﬁﬁbéﬁ UK TSR THE T 2—7 4 A7V
PHEINSE, ZEAEHEFELET, 20T —X—MTlL, Fay 7 7o NEER, HIIDBAFMED 1% K FLizEED A
NBIEEHNBEEOELLTERSNET, ZORWTIE, AT 7 853 i/ METH 5K 140kHz TR TFLT
WET, Fay 77Uk E—RTIL, 0.4V OBERHEAL v a2/ VRIXT 77 47 1225702 EICER L TLES WY,
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5.25 500
5 450
—~ 4.75 g 400
> : g
o & 350
8 45 5
3 g 300
= 425 w
= 2 250
S 4 S
3 200
— louT = 0.1A
3.75 — lour-054 150 — lour=05A
— lour = — lour=1A
3.5 100 ouT
4 42 44 46 438 5 52 54 56 58 6 4 45 5 55 6 6.5 7 7.5 8 8.5 9
Input Voltage (V) Input Voltage (V)
B 7-9. 240 ROy 77 Y MY Vour =5V B 7-10. BiRB KOy 779 MEYE fsw = 400kHz
7.4.3 RINX A v F A 2 FFE]

FTRTCOAS T 27 X2l —ZIi, $IHEEE B A E A ORI L T T % 7RI E > Tk £S5, il AT HE
AV OB/ MERHVET, ZHICED AT OT 2—T 4 AT NI R/ MEDRH DO T, BHLbIZh E/IMED
HVET, ZoHilRE, ANEEDERHVEEIMENEZITRAELET, %Uﬁﬂjjﬁgﬁﬁd‘T:’-*‘T% YAV NEIER T
&5X912, LMR36510 ian\z“/Hﬂ%F'ﬁfﬁlJBE TETDHEAN T U7 R BEICIK TS ET, _motﬁ LT, =
UN—=HIT IR R ATTEEICRB T L7 0r 7 AR ele i/ N ) EEEZZEATEET, 2O EEICHL T,
JER T A — VRN 7 IR AT HEIO AT EEOMMSHEE A X2 ITRLES, ANEBENELRDLE, HEEE
LEACSTEDLTDOIAA T AU (T 2—T 1 A7) BNELIDET, A BRI E T D8, Ay TF T
BEEITIR TUETN, AV RRIIEESNZEETT,

Vi < —vout
ton - fsw ()
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

LMR36510 [/ DC/DC =i /3—4%, 1A Ol K )& T, @ivy DC BEARV DC &L A 572012 fE b
NDHTEN AT, LUFIOR IR EHFIEZ > T LMR36510 O 2 # IR TEE T,

-
LT o7 7V —a  AFMICFEHE SV TV DT R TORF EEIL, FRIFLR ORWRY ELMEATREL T\ E
T, ELNEIL . ERRELCHHE TIE72<, DC SA T ABLOEEICB T EBRORBLL TERSNET,
X7R DL EOFEEEREAFEH L, S E T ESR O®I3v 7 avF o2 RKIchbl-> AL TS
W EORENETIvY a T UoE, 73T, 8 OFF R 2SRRI A T, BEAEAKEIAD
9, DC AT AZEHNT 5L, HFERAEITKIBIETFLET, 2O WL, 7 —R PAZRKEL,
JOBEWELEEKROLDOPEELNTT, ZIWHDOREZR T 572012, B D=7 Y2 W HNAEH 3
T, e/ NEFHERBEVEREECRESTIZENTEET, 2y, ERo=F 40 RMS &
MEMLBERMINE T, EFERBEOR/MEZIHRTD20, 2T o R TORAT ABLOREZE
A EEICRFT AL ERHVET,

82R‘EXMNET IV -9y

12, LMR36510 OREM 2T 7V r—ar Bl ERLET, KT SARE, RIAWVIMET I ES AT A )RTGA—2T
MEBETHEOICEREF SN TV ET, LU INERAIE . B D& OMTT AL F 72 AB L O A BICK L Tkl
fbENTWET, 74w 7 AF—F HAREL T, K 8-1 1Tt — 72 ) & IE#PH 63 DRI 72 5B i &2 s LT
WET,

L
Vour
Vi o VIN SW YV o
Cn—— —— Cwr Cgoor
2.2 uF 220 nF - BOOT | | — Cour
LMR36510 0.1 uF
- CFF:: Reer § e
— lpPG -
VCC FB
Cveo I PGND Rres §
1uF :|: l
B 81. 7SV — 3 EREM
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& 8-1. M (FERR DRIV E

fsw AFF Cout (BHE | He/h Cout (EREA

(kHz) | Vour (V) | L (uH) ) () £)© Regt (Q) Ress (Q) Cin Crr

400 3.3 22 3 x 22uF 2 x 22pF 100k 43.2k 1 x 2.2uF + 220nF L

400 5 22 2 x 22uF 1 x 22pF 100k 249k 1 x 2.2uF + 220nF L

400 12 47 3 x 10uF 2 x 10uF 100k 9.09k 1% 2.2uF +220nF L
(1) 0~ 100% EAFAMHEIH CEN AR 2 EH 20 kilbSh TOET

2)  HARICHIIDDDIAT TV r— > a I b S T ET

8.2.1 K511 : (HEE S 24V, 1A BEI>/V—%
8.2.1.1 BEHEMH

PITIC, AREM7Z2 BV F£7213 3.3V 77— ar OB OB AR UES, ASEET
LTCWET, BfERF ANEBEFRPHICOWTR, 2oz 6 AL TTEENY,

& 8-2. FHlIREI /NS A—%

IR OEHICOHRIZITEE

BELSTA—H BfEDF
AJIEE 12V ~ 24V OEFIRRE, 4.2V ~ 60V O
H ) FEE oV
BRHAER 0A ~
Ao F o W HL 400kHz
0-A BT COMLER DVF AT 3T ) RUA AR B0 AR B2 TR T AT NS E T
0-A AR AL T2 27 T Wik TP  : E E fE OD 2 [  E WEKE VES  BEC
* 8-3. it 1 OBV R b
Vout FREQUENCY Rres Cout L u1
5V 400kHz 24 .9kQ 2 x 22uF 22uH LMR36510
3.3V 400kHz 43.2kQ 3 x 22uF 22uH LMR36510
8.2.1.2 SIS x5 FIE
PLF Ok EFIEIZ, [ 8-1 & 3 8-2 [T@EASNET,

8.21.21 XA v F > OB BEHDER

AA T T TR E DB T BN R EFHBIEDV A XD — A7 L7320 Fd, LMR36510 D AA T 7 7
X IC NEBICHEESIH TWATZ) . 2O ETIL 400kHz OEMMEHSNET,

8.2.1.2.2 HHEFEDRT

LMR36510 O HF1EE %, /0 EHUL R 2 F U CAOME CRisE nl R C 3, HESES A A BIEREIRIL, /L2 B F5
AEAZREINTONET, o ERE I RegT & REBB THERR S, M EEEa N—2DONV—T %A CWET, =
VN—=HX, FB B EIEENEEEEIE (Vrer) EFRIUEEICRFF 528 T, M EEZL X 2L —R U ET, H)Eds
m&#fﬁ $. JAROEE IR AL I ORFIZ2 AR EOPTVENWEA T HZETRELET, BbtEE /S5, /4
DB i/J SRV ET N, BAMFORRLIE T LET, Regr OHEREEIEZ 100kQ (& AMEIE IMQ) T, Regt I
1MQ BRI T DA . ZOEBLOWBRIC T A — R 74U —F avF o328 L ol — ikl ~— 0 it
LEIRHVET (72282128 ¥ ar 2B M), Regr &R L%, 20 3 2L T Regg ZBINL £ 7,
VRer 13 AFF 1V T,

Resr

Rree =
{VOUT _1}
VRerF

®)
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ZD 5V OBITHE, TR D EBYTT, Regt = 100kQ., BE Y Regg = 24.9kQ
8.21.2.3 £ 2852 5 DER

ALE I BETRIRNT DO D/NTA—=ZFIA L H I HZ A& T, BHIOE —7 Y — B —7 [ X 7% V7V E
TS T A AD K ) FBIRERE D 20%~40% DHFIINEDINT A F 722 @IRLET, #BR L A7 75D
Vo7 )V EE I D e 72 B3 RARTEIE D 30% THHIENDI->TY \\ij—o DT NAATHI A AT RE /2 e KA LD
b KRAREIRDO T LA NESNWT TV —2a OETH, Vo IVEREER T AL T A ADOR KERL
FERL TSN, 4 #EHLT, AF 75/2@1ﬁ%5%mﬁ“5 ENTEET, T KIIA X IXETR T VDS
—RT—UTT, ZOXFHTIEIK=04 ZEHLET, AJIEIED 24V OYHE L= 24.T4uH OA X 752 AHK
DHIVET, 22uH OFEYEEERINSIVET,

_ (Vin—Vour)  Vour
fsw -K-loutmax ~ Vin (4)

PAEPIZIX, A 72 DO ESFEGER X AV AR 20T OBEIRHIIRME Igc A EICTHMERHVET, 25752
LT, A DOFHE R THOA X 2P EAFILIRNIIIZLET, A F 7 ZDOaT MR T 58, A7 752 AFIEFIT/IN
SUVMEIZIR T L, Ao X 7 FERITEIEUES, S —EBHHI R I (£, BEIRSFERELSLWNIIIZREI STV E
WA, A Z 72§ A2 TEMMEABHE T2 A REMEAHV E3, ZHULER S OBESIZ DR N L AIEEMERHY £
T, LIEBo T, A F 72 ERFISERNIDNIC L TREEEN, 72T A aTMEBRH LIz A 2 72 X3 FE 51
FMETT N AT KT a7 L0/ SN T, TR T I3RS R R A R T e A X I Z DD
ERE OO FArcCEET, UL, K IMHz % ERIZEEE T, a7 8RB EILES, Wil Th, 147
ZORFIETEN T NAAOE—F AREFHIBRE (Iumit) L0H/IEL2BR WIS T DB RN HYET, G IR
BRI T 5720 A F B AENRA S THZBNAEIVE/NESLRBRWNIINCTHMERHYET,

Ly > M- Your
fsw (5)
ZZ T,
Linin = /& 722 (H)
« M=0.625
o fsw = AT 7RI (Hz)
8.2.1.2.4 HiH3 > 7> Y DER

HharF oy ofE, BIOEAZNO ESR IZEY, HAOBE) 7 NV EARBEMLRENILEVET, a7 o4
SNUgidiEE . HATEEY 7 LTI AR Lo THIRESNET, 6 2L T, 8FFHNIBED TR
LR EESNT-ANIREA T OB ESR O _FRAEHEE T ET,

Aloyr K®
> Aour_ 1(1_Dp).(1+K)+~.(2-D
COUT>fSW'AVOUT'K {( )-(1+ )+12 ( )}

(2 + K) AVOUT

ESR <
2-Al 1+K+ﬁ~ 1+ 1
out 12 (1-D)

V
D= ouTt
Vin (6)
ZZT.
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* AVoyr = HEEETE
o Aloyt = ) EFIE
o K= 2252821231000V AR

a7 oL ESR 5t E L%, 7 2L T ELE) Yy I NV TF =y /T HTENTEET,

1

Y ;A|L-JESR2+—
r (8-fsw - Courf 7)

ZIT,

s V=t —2rY— bt —IOHEE)T IV

a7 48 ESR X, AfHBIEESH 1V 7 VOl JF OBA -3 IOICTE TE £,

EREITIT, WIS B LN — TR~ — PR bR 52 01 2 T o T, ARFEIET ARSI UR—F
BRENE, B E OB ERGET DI ED HIETHY, 77V r—ar e BEICBITTARNCL T 5% T 20 ERHYE
I, MR X RV RTNA T, BINNE2 T30 7 av T o ERE T DL, @A A R KT 501
TrHET, NSV —Z AT AnF ~ 100nF OHFIFADO LTIy 7 a5 oHid, A2 720D AR i
KD S DANSA 7 2RI D DIZIE TN L ET,

Bt B RO RKMIL, REHEDOK 10 fi5, £721% 1000uF DEHH/NSWNTFITHIRL £, Hjjj* BOMEIKRE
W L X alb =S DAY =T v T EECL—T DR EVEITER R T K i?T PERHVET, ZIUTFEH LI ELDE
REMEZE T DUBERHLGE . BAM TORAS =T v 7 BION—7 L EMAHEICRE T O0LERDHIET,

8.2.1.2.5 A3 >F > Y DER

vIIvIASIAF o IE LR 2L —Z R —H R y~x%ﬁ%ﬁ’:ﬁfré7‘:“m‘f“f£<\ Uo7 VLA HHE LT, il
DEENSAL T L7 I A R ek L ET, LMR36510 D A2, D7edst 2.2uF OvF3Iv7 ﬂvw\/a/xbi\
EHTY, ZhUE, DpEb T )/7“*/5/7531,!4gkj‘éﬂiﬁ)\ﬁeﬁr%ﬂi%kﬁﬂéz\gﬁ HY | FAHETHIE, KA
JIEED 2 (EPHERINE T, ZORBEELWERLT LT ANNEEY Y T VAR . AR ER O AT EBHEAHER T
EF9, Fo MENWT—R AKX 220nF OETIv7 ar T EANHERL, L X2l —XOTELETIELICHLE
THULENRHVET, 2D, TS ANERIZHIEREIEE O 7235 O @& JE S A AR TEET, ZOFITIiE, 1 x 2.2uF,
100V, X7R (F72iZZLL E) 0TIy 7ar 7o &8 IRL TV ET, £, 220nF =7 34 | XTR A4 H
L7z 100V ER LT DM ERHVET,

D E . ANNTETIy 7 LW HNTEffa T P2 T2 HERSNET, it ROBIREIT A Z—
%fﬁoflﬁeﬁ/ﬁ%vﬂ?zl/ PRt T o5 B RHIC Y T EVET, Zoar T o EE O ESR 2Ff>a 7
Y EEOZ LT ROVERRRICE>TELDANER DY F 7 MRS ELDICHN TS, OB 740
ERIE, A E—F P ZOIEF I E DA BRI L > TELDEEE FOBIEICH AL TT,

ANNWAA T T EBROIFEALE L, BIIv 7 AN jar T oY ERnET, ZOERDO RMS il =X 8 22HEHE T
E AT — DR REHIZHBLL TT =/ T 20LENRHOET,

o = lout
RMS == -

(8)
8.2.1.2.6 Cgoor

LMR36510 Ti%. BOOT ¥'& SW BV DOBIZT — AN v av T oY a2 T A0LERHVES, ZoarF o4
1, /XU — MOSFET ®% —hk RIANIZE N MG THI-DIEHA T2 XF—2EfLE7, 16V LI ED 100nF
BmETIIvI ar T U RN KRBT,

8.2.1.2.7 vcC
VCC B3, ¥ 2L —Z ORI ) 2 e § D720 IS SWNEE LDO DT, 2O M2 R I8

ESEDITIL, 1uF, 16V OEBTFIv a5 4% VCC & GND EORIC#kE T2 L EAHET, — %I, 2o
AL TOMBRIBE 28t CEXER A, 72720, 2O IR, U — ZoRBEREDO T VT v S\ B MG T 5701 fE
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RFET (Er2a27.31vrar w22 H), 2055, 10kQ~100kQ OFFHOEH L TWET, VCC OAMH /1E
JEIX BV T,

8.2.1.2.8 Crr DER

B oTUE, Regr OWUHZ 7 4 —R 74T —FK a7 Y28k LT, AfnmEIRE N — 7 M~ —T &l
TEET, ZOFHEFX 100kQ LV KEW Regr 2 H 32555 I2RICAE R TT . Regr DIENARKENE FB B D %4
KELOMBEDEICEY ., NEREBBBIEREN TV —T DR EMI A 5.2 A ATREVENHVE T, Cep 1E. 20D
LM TOOIIELHEET, N9 2L T, Cep DEAHEE TEE T, 9 TROIEAHF A ELT, L/ha
VMED Cpg 22T U W5 TRIRDN GO EONEHIE L ET . AN IESIE 7 — 747 — N 2272
#1455 DC-DC 22N —Z DI DR 7 7 r—2ra LN —NT, 74—R 74T —FK a5 oD ERICE
MHET,

Vout -Cout

120 -Regt -\/\\;F‘EF
out 9)

CFF <

8.2.1.2.9 St E5UVLO

BT TE AT AAAZABRNERINA A TODBD LTI D AT UVLO L~V iSBLSNDZLRHYET, T
i 4 8-2 IR T RIEZMHIZETRITEET, KT ANAARF L THANELEE Von. TLTHTTHATIEIEE
VOFF EFEONET, AT RENB DA% 10kQ ~ 100kQ DOFEPH TEIRL | RIZA 10 2> T RENT & VOFF EEEL
£

VIN

RENT

EN

RENB

824 UVLO 7 U= a v RADEY N T v

\'
Rent Z[ N
VEN-H

- 1] Reng

Vorr = Von '[1 _Yenetvs J
Ven

(10)
ZZT,

* VON = VIN 0)57**Vﬂ“‘/§'-§j:

* Vorg = VN DF— A7 ELE

8.2.1.2.10 WA S F B E

D EIREHL T S AALFERIZ, LMR36510 [ZEMERFHICNER CENAHELE T, ZOHEE ) OREIZLY, an
— X O NERIEEE DS B IR E IV E<en 3, NEE A IRE (Ty) 1. JEPRIRE | B, T3 AL PCB DAL
OHEOFEZNEIRGT Roya PBIELCTT . LMR36510 D KN A IR 1X 150°C I[ZHIR T2 L ERHV ET, ZHUTE
0. T HAAD I RKIEEET (O EVARTED) BHIRESNET, X 1112, BERATA—XMOERERLET, JEHER
BE (Tp) DA@EWVNEE | E72, Roya DREWZE | FIH IR e R A BEIRMEIRSAVE T, v =2 ORI, 20T
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— 2 — NIRRT AR A L CHEE TE X, WP o fifR IS B B OBNESE S Bo0sba WS a1E, fmilklicko
TR EHEECEET, 2, BHOT 7V r—a BEIZE DT EVM 23 L B2 EHNE 56268 T
F9, Roya DIEMEIEAHEE T 2018, KOREETT, [RERLLNIC Vo r— 2 DEGEFE ) 77 r—2m2 L
ﬁ”%ﬁ'@i/\“(b‘éiﬁ  TBUZ BT SR RSO ENE, BRE B IZIZAE R TR, 77— ar OE)

REDOHEE ML T ifwiﬁ/uo ZORICMEEN TODIEIL, EBROT 7 Vr—2a Tl oIl RSNV
E@ﬂgﬁ@%ﬁlcfviﬁutﬂém‘:%@fv%

(Ty-Ta) n 1
Rooa  (1-1) Vour (1)

IOUT|MAX

ZZ T,
© =k
F5h Roga 1T BB T A—=2THY, LL F DI L O BRI FLET,
. HEE
o ZESIRFE [/ To—
+ PCB HifH
- fEE—br o miE
o Rur—VOFIZHH—~L BT O
o BT AL ORE
X 8-3 |Z. SFAR mFE I35 RgJA @{ﬁi’%fﬂ%j‘bi‘é‘o DT IR EHIN TNWDA T —X T B0 LE HAGEL
EPSURN Eﬁ:ﬂi@77 Vr—a BT D EBEOMERRIX, EFRO T TOER| _{Kfj«é\_& /EE'L/VC<7L:éb\O
55

—— 4lLayer
— 2layer

50

45

40

Roya (°C/W)

35

30

25
5 10 15 20 25 30 35 40 45 50 55 60
Copper Area (cm?)

 8-3. Rgya LHAEARMEIR & DBIR

i7e PCB iRt B X OREDT 7V r—a BEIZBITS Rgua EHEET D720 DTARELT, LLFOEEEM AL
TLIEENY,

o MEETITL BIEOBRRIZLDBGEGH T 7V r—ray LilR—h

o [REEKETINIC Nl — S DEGE I 7Y g LA —

o JLMA43603 5L TN LMA43602 Z1(EH L 7= LG G T 7V r—2rq L —p
o THFLOEGHIIEEDREH 7 7V o —a LAy —p
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821377V — 3 iR

FRIZRLR D72 W RY | RO SN HIIE T, Viy = 24V, Ta = 25°C, X 8-22 [%, % 8-4 LD )72 BOM 25 T

A& R CTUVET,

100
95
90
85
80
75

Efficiency (%)
(o2}
(3]

e v
T VIN=
45 — Vjy =24V
40 — V=36V
35 — V=48V
30
0.0010.002 0.005 0.01 0.02 0.05 0.1
Load Current (A)

VOUT =3.3V

X 8-4. %hFE

0203 05 1

LMR36510A

400kHz

Output Voltage (V)

3.335

3.33

3.325

0 01

— Vn=8V

— V=12V
— Vin=24V
— Vin=36V
— Vin=48V

m—]

02 03 04 05 06 07 08 09 1
Load Current (A)

VOUT =3.3V

LMR36510A 400kHz

K85 0—FK LF¥ar—ay

100
95
90
85
80
75
70
65
60
55
50

45
0.0010.002 0.005 0.01 0.02 0.05 0.1
Load Current (A)

Vour =5V

Efficiency (%)

— VIN=8V
— VIN=12V
— VIN =24V
— VIN =36V
— VIN =48V

0203 05 1

LMR36510A

X 8-6. #h=E

400kHz

Output Voltage (V)

— Vn=8V

— V=12V
— Vin=24V
— Vjn=36V
— Vjn=48V

0 01 02

03 04 05 06 07 08 09 1
Load Current (A)

LMR36510A Vour =5V 400kHz

Kg-7.O0—FK L¥alL—>3»

100
95
90
85
80
75
70
65

Efficiency (%)

— V=18V
60 — VN =24V
55 — Vin=36V

— Vi =48V

50
0.0010.002 0.005 0.01 0.02 0.05 0.1
Load Current (A)

VOUT =12V

0203 05 1

LMR36510A

X 8-8. &hFE

400kHz

Output Voltage (V)

11.98

11.96

11.94

11.92

— Viy=18V
— Viy=24V
— Viy=36V
— Viy =48V

0 01 02 03 04 05 06 07 08 09 1

Load Current (A)
VOUT =12V

LMR36510A 400kHz

89.O0—K LF¥Fal—3r

22 BRHIHT 37— PNy 2 (ZE RSB B DY) 2K E
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8-14. A RX—T IV R4 —bT v TiEH

5.25 125
5 12
2 4.75 g 11.5
[} ()
g 45 g 1
s S
> >
5 4.25 5 105
=3 =2
> =}
© 4 O 10
— | =0.1A — | =0.1A
3.75 — louT-05A 95 — luT=05A
— lour=1A — lour=1A
3.5 9
4 42 44 46 48 5 52 54 56 58 6 95 10 105 11 115 12 125 13 135 14 145
Input Voltage (V) Input Voltage (V)
LMR36510A Vout = 5V 400kHz LMR36510A Vout = 12V 400kHz
Bd8-10. ROy 77 v Mt B8-11. ROy 77 YU Mk
36 10
— V=12V
34 — Vjn=24V
32
E \/ £
g IS
£ 28 £
o (&)
g 2 2 ot
24
22
20 0.01
5 10 15 20 25 30 35 40 45 50 55 60 65 0.1 1 10
Input Voltage (V) Output Current (mA)
VOUT =3.3V IOUT =0A RFBT = 100kQ VOUT =3.3V RFBT = 100kQ RFBB =43.2kQ
RFBB =43.2kQ
8-13. AWEBRER L ARERE DR
E 8-12. AHERER
B.00V/ @ 500V 1.00A/ 3 40200 21 /  Stop H 2 200v/ 73 00 é& 00s ! t H 2
PGOOD (5V/DIV)
PGOOD (5V/DIV)
= VOUT (2V/DIV)
VOUT (2V/DIV) EN (5V/DIV) )
L
o
" EN (5V/DIV) I0UT (2A/DIV)
IOUT (1A/DIV
(1ADIV) / A
2ms/DIV 50us/DIV
VIN =24V VOUT =3.3V ILOAD =1A VIN =24V VOUT =3.3V ILOAD =1A

815. A RX—TI vy bFD VKR
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Output Voltage (50mV/DIV)

sty TRt S PRy P B PRy R

Inductor Current (0.5A/DIV)

; | | |
5ms/DIV

VIN =24V VOUT =5V

lLoap = 0A

K 8-20. AR TOHAV v T

VOUT (100mV/DIV) VOUT (100mV/DIV)
3.3V e S N 3.3Vemmmaa R RS b R
I0UT (0.5A/DIV) I0UT (0.5A/DIV)
i [mmamettes
T |—' T { |
plalls [ e sl
ittt !
100us/DIV 100ps/DIV
VOUT =3.3V 400kHz ILOAD =0.1A-1A VOUT =3.3V 400kHz ILOAD =0.5A-1A
A—L—k = 1A/ Z—L—h = 1A/
us us
8-16. RAENAK 8-17. A fiBE
VOUT (100mV/DIV)
5/ ™ [ — /-‘.,--- PRI PO R -
I0UT (0.5A/DIV) 10UT (0.5A/DIV)
[ e e S e
i | M I_
. 100us/DIV 100us/DIV
VOUT =5V 400kHz ILOAD =0.1A-1A VOUT =5V 400kHz ILOAD =0.5A-1A
Z—L—h = 1A/ A—L—hk=1A/
us us
8-18. AR B 8-19. AR

Output Voltage (20mV/DIV)

Inductor Current (1A/DIV)
o

W W YA W W W VA v

2us/DIV
VlN =24V VOUT =5V ILOAD =1A
& 8-21. 1ARDEHY v T

28 BRHIHT 37— PNy 2 (ZE RSB B DY) K E
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L

Vin T VIN sSW . MM o
Cn—— ——Cur Ceoor J;
2.2 F 220 nF EN BOOT ——H
LMR36510 0.1 uF ’7
- CerL Rear
PG T =
’7 VCC FB
Cvee i PGND RFBBT
1pF
B 8-22. KRMET TV 7 —2 3 O R TED N ZEEE
£ 8-4. RRMKLT TV I —2 3 Y ORMEHRTEDNZ BOM
Vour | FREQUENCY L Cour Rear Ress Crr Ic
3.3V 400kHz 22pH, 99.65mQ 3 x 22uF, 25V 46.4kQ 20.0kQ 2L LMR36510A
5V 400kHz 22pH, 99.65mQ 2 x 22uF, 25V 34.0kQ + 46.4kQ 20.0kQ 2L LMR36510A
12v 400kHz 47uH, 100mQ 3 x 22uF, 25V 100kQ 9.09kQ L LMR36510A

83 MEAIDRR M 5074 R

« EN A&7 —T 4 712U TIEEN,
o MIVEENSASNEIEZBZ/2WNEINC, £V 70 FE FRIGRWNIIIZLTIZSN,

o BT BIFROFNGLHSIN QDT — 2% T 7V r— g OREHIE A LR TLIEEN,
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8.4 BERICEIT H#RHEIR

ATVEBROFEIL, ZOT —F L —MIFLRHMSILTND 227 6 ITHAG L TOWDMERHVET, £o. ATEPIL,
BRRFDOL X 2L — 2B NS B Aa TELMENHET, AT BRI, 12 2> TREL 2L
TEET,

I = Vour -lout
Vin-m (12)

ZZ T,
s NIFBETT,

X a2l —Z%RWI AR PCB /% — 2 TANERICHERL CWODIGE L, RAFRMEREL FEBLT 57O IRl 1E
BENMETT, ANTr—TNVDEFEEA LT AR UL, L X 2 —XOENMEICER L NI T BEZNnHVET,
FHEAEIE 2T AR ESR I3 A ar F oL O S DR IZ > TR ERELIER KR ATER L, L ¥ 2l
— X ~D AT TOEEFIRE DR K L7225 /I REME NSV F3, FAERGUL, A ARFRIE D Mb-o7-FRIZ, VIN B
DEBEMETTARRERDAIREMENHVES, 77V —ar B /MA ST EBEISIVME TEEL TWA S, 201K
Tl T X 2 —2 0B v b T L, Ve hSND AREVEN SV £3, ZOFEO A ARk DR R IL,
ANEFENOLF 2l —HETORBEZEL T, BIIv 7 Aar 7 o elfiFNc T A= AEIX 2V D AN T2
TRt AT, ZOfOaL T 0 ESR IZHEAMEW 2 . A D IHIREFIEORE B LOA — =
2—FDOIRBUC S B £, 85 20uF ~ 100uF OEIZA S OZ e 7145 THY , K& ARERIERH A JE
JEEZE LRI CEET,

VAT AT HEOMDOEFEHEEL T, L X 2L —FDFNIC AT TANEMEDLNLEAENHVET, AT 4V5F
1T, EEEGEH LW REEMIZORRBREEERHY , ER OB SO — /L7215 FET, [AN-2162 DC/DC =
SN =L I EMI DT HR D FH ) —F — AR TlX, AA v F o I X 2L —FD AT AN B34 DR
WSO R AT L CONET,

Ao TE, av =2 ANTEWEFEET 7L oY (TVS) Ml T ET, ZOFEFORHEIZIT, ATy T Ry
JTRFEEFFOL D (FAVAZTN) NHVET, ZOXA T ORHNEEFF O T SAAOME A IFHELE L A, ZOX AT D TVS
WMEENT 2L, 770 T EEIIEFEITMRVVEIIK FLET, ZOEBENL X2 —2DHEEIVHEWGA . Hiar
TUIART ANAREBLUCHEL, ANCRLET, ZORIESIRWETRIL, T A ACEEE 5 25/ eERHY E
7

85LL4T7U b
851 LA 7D PDH1LRFZ1>

DC/DC =2 /3—4D PCB LA TN, ficili/s ik st EfER K I D72 DICHE TT, PCB LAT VA REUR 54
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WHTzD Ajar 7o R BEIC R E TEET,
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L. e KL T 5720, TNOHOEMRI TELILT AL D ESTIZT AR ERHET,

7. BERE—P 2D 537 PCB BRI F T, £72928.2.1.2.10 B7 L ar TR_XTNBIINC, &%
KAMEREEFIREIZIGC T, Roya 2RI Z DI+ 07edim iz 4208 RHVET, PCB O LEET
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o BBIE N — S DRI 7 A AR A T B DB EIC BT B — = T
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9.2 RF¥a AV FDYR—F
9.2.1 BEEZH
BIEEEHZ DWW TIE, L FE2Z L TLEEN,

o TXYVRALRYNANY [EHERE, 16 EMI, BT EWRDORG 77V r—a La—p

o THRYVRALAVIVAAY [Simple Switcher PCB L1 7Dk 7y FZ42 77V r—2ra2 L —h

o TXYVRALRINAAY [ HBIOWELE - LT D DEJEFHE ST —

o TFTRYRALAINLANY | [LMA360X 58 LMA600X [Z LS5 EMI Lo 77 b B 2 7 A —

o TRV RALARINRAAY [FEIR L NIC N r— D DBGF AT 7 r—g L —
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Uy 7L TR R T D8 BRINTZT R TORGMERICBE T XA = AN IS TIAZENTEET, AR OFEMIC
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9.5 EE
THXYP R ARV LAY E2E™ is a trademark of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Texas Instruments.
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REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

OO OO0 OOO T

® ® ol B0 W

v
Reel | L
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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO0 OO0 Sprocket Holes
|
I
Q1 : Q2
4--9--1 _
Q3 1 Q4 User Direction of Feed
[ .8
T
=
Pocket Quadrants
. Rolr— | Ror—Y S Yy—i y—n A0 BO KO P1 w Y10
TR 347 B ska P& (mm) | ¥ W1 (mm) | (mm) (mm) (mm) (mm) (mm) S
o]
LMR36510ADDAR |~ 0| DDA 8 2500 330 12.4 6.4 5.2 2.1 8 12 Q1
LMR36510FADDAR |, SO DDA 8 2500 330 12.4 6.4 5.2 2.1 8 12 Q1
owerPAD
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TAPE AND REEL BOX DIMENSIONS

FINAR NRolr— ZLS o —IK vy | SPQ £ (mm) & (mm) S (mm)
LMR36510ADDAR SO PowerPAD DDA 2500 353 353 36
LMR36510FADDAR SO PowerPAD DDA 2500 353 353 36
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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 ©)
@ ©)

LMR36510ADDAR Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 36510A
(DDA) | 8

LMR36510ADDAR.A Active Production SO PowerPAD 2500 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 125 36510A
(DDA) | 8

LMR36510FADDAR Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 36510F
(DDA) | 8

LMR36510FADDAR.A Active Production SO PowerPAD 2500 | LARGE T&R - NIPDAU Level-2-260C-1 YEAR -40 to 125 36510F
(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.

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.
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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

o
(@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. 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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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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Q PACKAGE OUTLINE
DDA0O00SB e PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE
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NOTES: PowerPAD is a trademark of Texas Instruments.

[N

. 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.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MS-012.
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EXAMPLE BOARD LAYOUT
DDAOOO8B PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.95)
NOTE 9
SOLDER MASK
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMAOO02 (www.ti.com/lit/sima002) and SLMAO004 (www.ti.com/lit/sima004).

9. Size of metal pad may vary due to creepage requirement.

10. 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
DDAOOO8B PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

(2.71)
BASED ON
0.125 THICK
STENCIL

8X (1.55) (R0.05) TYP
1 A R k 7777777 3 e
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SYMM BASED ON
0.125 THICK
STENCIL

T

6X (1.27)
R ITIT)
4

METAL COVERED
BY SOLDER MASK !

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

SCALE:10X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.03 X 3.80
0.125 2.71 X 3.40 (SHOWN)
0.150 2.47 X 3.10
0.175 2.29 X 2.87

4214849/B 09/2025

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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