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6.5 EXEE (FX)

HFRZFEIRDZRBRY | &l BB B ER O3 SRR (T,) P (-40°C~+125°C) IZh-> TSN E T, R/MEB IR KE
i, 3RBR, 3%t BLOREEAVFRBIICE SV TRES L TOET, HEHEEIL T, = 25°CICRIT Dt — ikl T A— 2 I %
FLTEY, 25 HIZO RSN TOET, FHZFEBROARWIRD IROSAENE SN ET, Viy = 24V,

RTA— \ 7 AN | BoME mmeE B AL
RT—29k (PGOOD )
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
MOSFETS
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 £

A

(3) 1%%@%%%%&1@&\ BN —7CTANME R THY, REMRIHEHSNET, ZNOOMEE, L —7 77V r—ia TRLNDH D LTS
LHANHVET,

6.6 91X VIEH

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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6.8 AT ARE

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,

IRGRA—5 T AR H/AME PR E BAE BAL
Vi B {EIRFA ) B ERE 4.2 65 \%
Vour A BEL ¥l —a () PFM @ {f -1.5% 2.5%
Vout AL MABELF 2l —y a2 () FPWM @{E -1.5% 1.5%
IsuppLY L¥ a2l —alWRio A EIRE T \R/,'I?B: 3‘2\,(/'(;/0;;;' ::’\:;VTI/OET =0A, 26 pA
Dmax RRAAYTF Fa—T4 FA212) 98%
Ve %g};ﬁy7%~—l\‘®wy7°bl%¥f£ FB t 04 v
to Ay T EET VR HAL 2 ns
Tsp Yl SRy AR Sy TR 170 °c
Tsp P Ry MY AR T IRE 158 °C

(1) A RE, Vin = 24V, loyT = 0A IZ81F5 Vout DRI I BB D DA 22
Q) ROy TINECEAL YT 7 ABHAME F L, FRFa—T 1 S AR ET, BN, BEZU TSR ETr7y 7ahE
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: LMR36520
English Data Sheet: SNVSBFO


https://www.ti.com/product/jp/lmr36520?qgpn=lmr36520
https://www.ti.com/jp/lit/pdf/JAJSHZ4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSHZ4C&partnum=LMR36520
https://www.ti.com/product/jp/lmr36520?qgpn=lmr36520
https://www.ti.com/lit/pdf/SNVSBF0

13 TEXAS

INSTRUMENTS LMR36520
www.ti.com/ja-jp JAJSHZ4C — SEPTEMBER 2019 — REVISED NOVEMBER 2025
6.9 ARBIEE
FERLO7RVIRY | RO ZAFANE &I ET, Ta = 25°C, BLU VN = 24V,
12 850
800
10 <
< E
= *qc: 750
3
(.:) g 700
e :
2 £ 650
= X
« 3
4 — L — 25°C
— — 125°C
— — -40°C
2 550
5 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
8-20 &R
B 6-1. v v bYY YBOBRER
B 6-2. Ipgak-mIN
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7 SH4HEREA

71 =

LMR36520 (%, SEXFREEHA T 7V r—varmiicik it Sz R R Y — 7 B T —REEL ¥ 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

LMR36520 7 /SAAD/ T — 7R 757 KRR (PG YY) T 54, HMTEESBUERPEIMNI o7&
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,
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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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LMR36520 I, L X2l —2OREIF O NEBIFEDOA — N— a— e KEREANETREP T HUEE T 42
STV T AE— B AL TWET,

EN
A
Venn
VEN-H - VEN-HYS
Ven-vecH
VenveeL
—>
Veo
A
5V ——
0 T | >
Vour
A
Vour ——
0 i i i >
B 7-3. BHEEA x— TV OEME
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7 g 500w 0 Z200A7 & Gg60r 20005/ Stop F W T
PGOOD (5V/DIV)
VOUT (2V/DIV)
% EN (5v/DIV)
IOUT (2A/DIV) /
i
2ms/DIV

B 7-4. R RS — b T v TEE Vin = 24V, Vour =5V, loyr =2A

7.3.3 ERAIRE/TH

LMR36520 I, i & Oitd B fif SR E D7D O/ — BB HI FREEBEZ N L TUVET, SHIT, B — 2 il BRIE] #
LD AV AR /3T — MOSFET 23 EIZR B DRFES IV COET, WA IZIX A 27V BALO BT HI R AME F &S
. i Ie Y7 B—RME SN E T, &% m—HP AR /XU — MOSFET ([C BBt gs 2 L ¢, A
IRFICHE A —R 232l —Ta B RELET (&22=29.7 25 HR),

WA, B ARNEFRHIFR It (25> T LMR36520 M CTED R KA ERPIREVET, B—HFAF ZA/vTF
DA N2 D e A F 7 ZEFITID LIRD £, BRBRDZ —2 4 A7 VDRI Iyt &2 FRIZZENZRITH
X, FDOVF AT NIAR Y T i, B—H AR MOSFET 134 DOFEFITRD, BIEN Iyt & FTERILSZFETEH L OFFERDE
T, T, IV Y — 7 EBIRHIR ST D LRV E TN, ZORE, AWMERORKEIL X1 0Lz E
7

lour|_ =1 +(VIN_VOUT)_VOUT
OUT lmae = ILMIT 75 =1 iy )

ZZ T,

. fSW = X%/?‘V?}%{E%{

o L=AHEIHDfE

FEVEHIBR ARG N AL T FB AJIOEENK 0.4V 2 FRIDE KT NSA A I Dy T E—RIZAVET, ZOF—
KTk, KT /AR tHC i?‘_ 3K 94ms DAY F L 7 aAFIE L, ZD%, VT MAZ— N filfio Tl O B 21T
WET, ERREEREKEGE . AT ANARTEFHIFEN TH 20ms (FEHEE) BIELZ% . BES Yy MU LET, 2
DY AT VAT IERGIRTE 75>%;T<5E0ff§'<01&éhi*h ZOEEE—RTIE, HITTHLUWERIREERIE LT LEDT NAR
OIRE ESNBOLET, bBAA YT TR TIIHEIERP KB TLET, BHERKIMHRSI, ey
EEIERF 2N T B L, HTEEIZIESR IZEE L ET,

E—0 A HIRERN lgc (ZIETDE NATAREIRFIRDN 7 LET, 2T A7V BEALOETHIR THY ., JEH
BEEACAMEIRD T A — VRN 213 AL ER A, ZHUE, A AR MOSFET Z iRl bIR#ET 524 B
ELTWET, MANEBERE D —HOEMTIX, ZOEFRGIRA T —FARREDORNCN v 7T DR BV E T,
ZDOERMT, Ige XK M ERERELET, Isc BT 2—T A AV ML TELTHIEICTERELILESN,
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D soov/ B soov/ @ @ 2004/ s 2000¢ 50008/ Swp £ H 275V a [} B 100a/ s 17647 20008/ Stop § 275V
<4— Short applied 4— Short removed

Output Voltage (5V/DIV)

.. - Inductor Current (2A/DIV) !
| | | Inductor Current (1A/DIV)
50ms/DIV 20ms/DIV
B 7-5. SE4%EE & E1E 7-6. GRE—RTODA ¥ 9 ERIN—R I

7.3.4 (EEBERGEHULE Y —VIN o+ FED >

LMR36520 (%, P#6 LDO (VCC t'r) o IR = »éﬁf”ﬁ%ﬂr%é EZNERL TWET, VCC 3K 3.7V ITET D
& TS AL EN R 5232 E L CGREN T 2 23 TE7RIBIZZR0 £ 3, VCC 23 3V & FEIDE, EN OMRREIZBIfR7
T HARF Ay MU LET, ZUHOERHIZ LDO (Zhry 77U MRIBIZSH D720 . ERLOEITER R D AT E
JEL A~V RENITELET,

P "N RERRIT ., BE OB SRR ENLL X 2L — X R T AT OB EH I TOONET, S EEE N
170°C fPTICET D& TAA AT vy ML IREDN 158°C MR T+ oHiEEh LEd, e ih/EL T ls
B0, =<V M T HICT SAANERIRBEI T2 D720 DI L TRIEEN,

7.4 TINA ZADEBET— R
7.4.1 BHHTE—F

HEIE—RTliX, BROZBIISEC T, TA AL PWM & PEM 2802 £4, AR/ NS NEE X2l —H %
PFM TEIEL F9, ARIDBKELRDE, T—RiX PWM (2810 EDDET,

PWM T, X ol —23 TEEE, ERe—F ., ZVEEEREa R—2 LU TEIEL . PWM 2> CH HETES

EALLET, ZOT—RTEHEL TWBEXIZIL, —EDRBHEE TAAYT I L, Ta—T 4 VYA NVELER LU TERHr
md)*ﬁ%%ﬂﬁﬂ#é LlZEY, M EEEZZERLET, 2SI BENT T BLOAML T2 —ra b K
HAEEY Y7 NV FEHELET,

PFM TiL, 1 DF/THEED SV AD S —=ANZESTNAH AR MOSFET 234 12720, AfFIC = RLF —Z2 51
F9, N—ANAIL, A F 7 FETRD IPEAK-MIN (CETHETICET DRI L E T, ZO/N—Z D JE 5 -7
LU CH D ZLZETIHELBIC, XA —F =32 —al o TCIREE L LET (B227 9.7 25 M), 20
E—RTiX, A LOAM THEELZHIE T 572010 EE 2 AJIEHEBIROMREZHIN T HZ L1280, AR ORhF
%m&)é tz’»f%iﬁ“ HATEEY Y 7 VO RBL IR F U T JE I D EE DM — R A 712 XD | BRAMRFIZIE

\CBIF7eh R e R L ET, $o, BAMWFFICIIH AEBERND TN EHJLET, BEOAN T 7 EREEEH T
%'EEij’M;L ANEE BHEE, AMICIoTEDYES,
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[ 8 I} T 0 5 0% 500y Sw § W 5 (ETZA) ) T o~ & 00 oy S 7 W W

Switch Node (10V/DIV)
| Switch Node (10V/DIV) | e o

Inductor Current (1A/DIV)

Inductor Current (0.5A/DIV) /\/\/\\/\
I | |
———— ‘ :

5us/DIV 1us/DIV
7-7. NG PFM XA v F ViR Viy =24V, | B 7-8. BEERE PWM XA v F iR Vi = 24V,
VOUT =5V, IOUT =50mA VOUT =5V, IOUT =1A. _fs = 400kHz

7.4.2 #% PWM BifE
LT OBHREN TN T U MNT, BAWNEOZRIDG —ED B EEMENEE RG24 7 v a T,

& 7-1. LMR36520 A M BET AR TEETEITNAANUT Vb
SEVE ARG AR WA B FPWM fsw
LMR36520FADDAR 2A H0 400kHz

FPWM E{E T, A4 —F =32l —3 a8 EnNA 71270 £4, Zhid, AT XA 27 CCM IZHER S
DLEEBWRLET, TAAANL X 2 —al BT 5720104 R F 2134 7 R 2 R e S 7= fe/ IMIE L0 S <
THMLENRHLEM T T, VX2 = al N EREN T 2 —T 4 VANV EHERF T A7 DI BB NME T LET,
ZiUE, ANTBIOHITEREEAIEF 1@, 20 IEF IRV AT ALET, FPWM E—R Tk, 41X 7 X%
NAWEFRNEIREIND-D LX 2L —ZDOH 1B L X2 — 2D ANICE RN AZ LR TcxEd, FPWM E—
FTlX, BEIE—RIDHIBEAM DS, LV KRERERPA X 722 RRTHIEIEFERELET, AN+ ICE W
HIZ CCM BMEN L EEIZ72 58 FPWM E—RIILF 2l —ZOEMEICE KRBT -5 L FH A,

743 FOy 770k

BEL X2l —ZDORay 77 MEREIL, 77— MOSFET @ pson. 1> % 7% DC ##i, 2 ha—F 8 EH T 5
KT a—T 4 YAINVOFBELEZ TET, ANBENHNIELEETE T8, A A8 MOSFET O 7 Kiffi 3 e/
ISR SEIEDET, ZORA IR DL, A TF L T INRLEITRY . M BENZ EACE N2 D ATREME DS
VET, ZOREARLET 570 . LMR36520 1%, AA v F 7 8 E B EHIR FSETHER T 2—T 1 AL
IS ZELEHEELET, 207 —2—hCld, Ray 7 7ONEEILZ HADRATMED 1% KT LZéXD A
NEEEHNEEDOZLLTERSNET, ZORWTIE, AT 7 T8I R/ METHDHK 140kHz FTIERTFLT
WET, Ry 777k B—RTlE. 0.4V OB AL v a2V RIZT 774 71T hb N2 eIciEE L TN,
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6 500
— lour=1A
450 | — lour=2A
55 _ ouT
£ 400
S 5 =
° & 350
g g
S 45 g 300
Z i
=3 2 250
s 4 5
S 200
35 — lour=05A @
- — lour=1A 150
— lour=2A
3 100
4 42 44 46 48 5 52 54 56 58 6 45 475 5 525 55 575 6 625 65 675 7
Input Voltage (V) Input Voltage (V)
B 79 40ROy 77 MY Vour = 5V B 7-10. AiEE KOy 779 MHE fsw = 400kHz

7.4.4 RBIDX A v F Z 55

TRTCOAASF T X2 —2 X, R BhE T D E A OBIEL 7T X 7RI K > TR ES | Hil4H 7T RE
AR OB/ IMENRHVET, UKD AT DT 2—T 4 ATV E/IMERHHD T, BRI TH B/ ME R
HVET, ZOHFNT ANBENEHEIEEIMENEXITHRALET, IR R/ NT 2—T 4 YAV NVEIERE T
51912, LMR36520 (/A FERHIBRICEE T D EAL v F v 7 R A BB TSt Ed, 2okl <. =
V=S RN BIEI BT 57 077 LA RN I BIEA RE L TEET . HALNHABIEITHLT,
JE LT A — VRN I IR AE T HEIO AT EEOMSHEE A X 2 ITRLES, ANEEDNFELRDE, HEES
BEACSEDTDIZAAS T A URE (T 2—T 1 Y A7) BELRDET, AR HIREICE T DL AT T
FEREBIHME FTUET A, AR EESN-FETT,

V
Vjy < —JOUT
ton - fsw )
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
BVET, BERITA T OBRGIEELMGEL T AN 5L T, AT LAOBREE MR T o0 EBHVET,

81 77U —2a gl

LMR36520 [/ DC/DC =12 /3—41%, 2A Ol K /)& T, @ivy DC BEARV DC &L A 572012 fE b
NDHTEN AT, LU IR EHFIEZ - T LMR36520 Offinz# 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, LMR36520 O EM 2T 7V r—ar Bl E R L ET, KT SARE, RIAWVIMET I ES AT A )RTGA—2T
HEBE T DIDITERF SN QW ET, L LINERFIE L. DR DT T AL F 72 2B L O I FE EITx L Tl
b TCWET, VA4 w7 AZ—K HAREL T, K 8-1 1T — i 7e ) & S BH 26 3R EFER 5B i 2 R LT
WET,

Vour
Vin o o VIN Sw MM O
Cn— —— Cur Csoor
220 nF .
4.7 uF n EN BOOT ] —— Cour
- VPU LMR36520 0-1uF
— 100 kQ
- Crr Resr §
PG —
l VCC FB
Cvec PGND Rres §
1 uF :|: l
B 81.7FU— 3 EREH
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& 8-1. M (FERR DRIV E

INFR C \C =g s
dow | Vour W) | L (k) ’*ﬂﬁ%ﬂf{%% ! %T(z({l:%ﬁ Reer(Q) | Rees (Q) Cin Cre
400 3.3 6.8 3 x 22uF 3 x 22uF 100k 43.2k 2 x 4. 7uF + 220nF L
400 5 10 2 x 22uF 2 x 22uF 100k 24 9k 2 x 4, 7uF + 220nF L
400 12 33 4 x 10uF 4 x 10uF 100k 9.09k 2 x 4. 7uF + 220nF 7L
(1) 0~ 100% EHAWHH CHBL /- AMHRIEREE RE T 210kl TV ET,
(2)  HARCHIIDDDRAT TV r— av TR bSO ET,
8.2.1 &5 1 (ELEBES 24V, 2A BEI > /N—¥
8.2.1.1 BEHEMH
PUFIZ, fRFW72 BV &721% 3.3V 77— ar OB OEIZ R UET, AJEEE, B ODIcO A 2R
LTCWET, BIER AN EITEFICOWTIL, 227 6 #BRLTLTE S,
+* 8-2. FHIRET/INSA—%
Bt TA—% HAEOHI
AJIEE 12V ~ 24V OEFIRRE, 4.2V ~ 60V O
H ) FEE oV
R KA 0A ~ 2A
2L F T TE 400kHz
0-A BT COMLER DVFA TN ST FUAARIIT 1010 ARSI B AR D L% ETT
0-A BFTHED A F L 7 JE ik BT : BRSO 2 [ 7 B E L B
* 8-3. it 1 OBV R b
Vout FREQUENCY Rres Cout L u1
5V 400kHz 24 .9kQ 2 x 22uF 10uH LMR36520
3.3V 400kHz 43.2kQ 3 x 22uF 6.8uH LMR36520
8.2.1.2 M/ AT FIE
PLF Ok EFIEIZ, [ 8-1 & 3 8-2 [T@EASNET,

8.21.21 XA v F > OB BEHDER

AA T T TR E ORI T ., BN R EFHBIEDP A XD — A7 L7200 Fd, LMR36520 D AA T 7 J7H
X IC NEBICHEESIH TWATZ) . 2O ETIL 400kHz OEMMEHSNET,

8.2.1.2.2 HHEFEDRT

LMR36520 O H A1 8EJE %, s EHUL R & F U CAOME CRisE nT 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,

R
Regg = oo
{VOUT _1}

VRerF
NS5 71— 7 (2R

®)
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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 ERTEET, ﬂiiﬁ( KIZA X I X ET) 7 DX
—BT—UTT, ZOXFHTIEIK=04 ZEHLET, AJIEIEDN 24V OYH L =12.37TuH OA X 752 ZAH3KR
DHIVET, 10uH OFEEEERINSIVET,

_ (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,

Lyin 2 M- Your
o (%)
ZZT,
Lonin = B/ 4 2522 (H)
e M=042
o fsw = AAvF T (Hz)

8.2.1.2.4 3> T > 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)

D - Your
VN (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 -Cour ) 7)

ZIT,

o Vi=t—rVY—¥E—JOHNELE)T IV

HA1=ar 78 ESR 1L, AMFRIEEL H 1V 7 VO 7 OB 7T SO TEE T,

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 EHafk L E9, LMR36520 O A2, D7elst 4.7uF OvF73Iv7 ﬂwxva/mi»\
BT, ZhUE, DL T )’7%/a/ﬁidéEkﬁ“éﬂiklﬁﬁr%iﬁ%}:?ébﬁﬁ HY | HETHIVUL, KA
NEIED 2 ERHERENET, ZOFBELELT LT ADNBIEVY T NVAIRRL , ARHRFER O A ) EE AR C
SET, oL NEWT—R AKX 220nF D& TIvs arFr 2 AIHEAL, L X2l —2DOTELETITICEE
FTHMENHVET, ZIUTED, T XA ANERICHIEIE D720 O & AW S A /S AR TEET, ZOFITIiE, 1 x 4.7uF,
100V, X7R (F72iZZLL E) 0TIy 7ar 7o &8 IRL TV ET, £, 220nF =7 34 | XTR A4 H
L72 100V ER L ET 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

LMR36520 Ti%. BOOT v¥'& SW BV DOBIZT — AN v av T oY a R 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

BAIZEo> T, Regr OWIIC T A —R 747 —R v 5 o328 LT, ARMBEINEN— T it~ —Y il
TEET, ZOFEE 100kQ Y KREW Regr 2 H T 255 1R ICHZ T, Regt PIEAKEWE FB B D %4
RREOMBEDEITLY  INERE BB SN T — T DL EMEICEEE 5.2 DA RetENHVET, Cee 1. 20
BRI T HOIENBEET, N9 AL T, Cer DfEAHEE CEET, 9 TROMAEZHFALLT, LV/hS
VMED Cpg 22T U W5 TRIRDN GO EONEHIE L ET . AN IESIE 7 — 747 — N 2272
#7155 DC-DC =123 —Z D i B DR 7 7 r—>a2 LN —NI, 74— R 74T —R a5 o390 BRIk
MHET,

Cer < Vour - Cour
120-RFBT-JVREF
Vour 9)

8.2.1.2.9 St E5UVLO

Bl & o T AT ASAABNERNAHE 2 TODHD LT RRDAT) UVLO LIV BB LSNHZENRHY ET, Zh
%, X 82 [T RIEAHEIZE TR TEET, KT ANAABF T HANELEE Von. TLTEHTZTHATEIEE
Vorr EFFOYET, & AIZ. Reng PEZE 10kQ ~ 100kQ OFEFH TEINL . I 10 26 >T Rent & Vorr ZRHE L
7

VIN

RENT

EN

RENB

824 UVLO 7 U= a v RADEY N T v

V,
Rent :[V e _1]'RENB
EN-H

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

DB T A ALFIREIZ, LMR36520 [ZEMERFICNER CENZMELE T, ZOMHBEE I OFEIZLY, a0
— 2O PRI 238 IR E Lot <209, NERF AR (Ty) 1, FPREE ., B HHEK, T30 2L PCB OfAL
OO FEEHHL Roya PBIECTT, LMR36520 D KINERZ A IR 1X 150°C ([ZHIBR T2 4 ERHV 4, 2k
D, TRAADKIEEE S (OEVAMER) BHIRINET, X 1112, BEHEARITA—FWOREBRERLET, BHEIE
FE (Tp) DEWVNEE | 72, Roya MREWIEE, FIH TR K W EFRAMEIR SN E T, a2 =X ORET, 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

%ﬁfi PCB ;ﬂn+%iz)\4§flﬁ@77 )&%/E/f/‘ﬂiﬁ BiF5 RQJA é’?&ﬂi—g«éi_&)@jj/ﬂ“ LT, UT@%H%@H@L
TLIEE,

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, 4 8-20 I%, % 8-4 7LD E)72 BOM 25 T

[EIpEZRLTOET,
100 3.35
— V=12V
— VN =24V
% 334 — Vn-36V
80 — Vjn =48V
_ Z 333
X [
< 70 g
o =
S 9 3.32
g 60 _g
w 5 331
50 o
b V|N =12V
— V=24V 3.3
40 — Vn-36V
— Vin=48V
30 3.29
0.001 0.005 0.02 0.05 0.1 020305 1 2 0 025 05 075 1 1.25 1.5 1.75 2
Load Current (A) Load Current (A)
LMR36520A Vourt = 3.3V 400kHz LMR36520A Vour = 3.3V 400kHz
B 8-4. %hE B85 0—FK L¥Fab—3»
100 5.03
— V=12V
90 — VN =24V
— Vjn=36V
//______/_\ 5.02 oy
_. 80 S
X [
.5 70 §
& g
60 3
— Vpn=12V
50 — V=24V
— Vin=36V
— Vin=48V
40 4.98
0.001 0.005 0.02 0.05 0.1 020305 1 2 0 025 05 0.75 1 1.25 15 1.75 2
Load (A) Load Current (A)
LMR36520A Vout = 5V 400kHz LMR36520A Vout =5V 400kHz
B 8-6. Zh=E B87.O0—-F L¥alb—3»
100 12.02
— Vjn=18V
95 — V=24V
12 — V=36V
90 — V=48V
— 11.98
X 85
=
2 80 11.96
3
2
mw 7 11.94
70 — V=18V
— Vin=24V 11.92
65 — V=36V
— Vin=48V
60 11.9
0.001 0.005 0.02 0.05 0.1 0.20.305 1 2 0 025 05 075 1 1.25 1.5 1.75 2
Load Current (A) Load Current (A)
LMR36520A Vout = 12V 400kHz LMR36520A Vout = 12V 400kHz
EJ 8-8. %h=E B89.O0—F L¥alb—3»
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125
55
12
Z s =
o o 11.5
3 pr]
E 45 E 11
g 2 105
3 4 =}
(o] (o]
10
35 — loutr=05A — lour=05A
— lout=1A 9.5 — lour=1A
— lout=2A — lour=2A
3 9
4 42 44 46 48 5 52 54 56 538 6 10 10.5 11 115 12 125 13 135 14
Input Voltage (V) Input Voltage (V)
Vout = 5V 400kHz Vourt = 12V 400kHz
B 8-10. ROy 77U Mk B 8-11. FOy 77 v Mtk
36 10
— V=12V
34 — V=24V
32
< < 9
2 30 E
€ <
) o
24
22 —— RFBT = 100kQ
— RFBT = 1MQ
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 VOUT =3.3V RFBT =100kQ
X 8-12. AHBIEER 8-13. AWERERLATREBRL DMK
B0V, 0ov/ B s00v/ B 200A/ 3 39607 20008/ Stop F H 1. 00s  50.008/ &? _t B 18V
PGOOD (5V/DIV)
PGOOD (5V/DIV)
VOUT (2V/DIV)
VOUT (2V/DIV) EN (SV/DIV)
i EN (5V/DIV) I0UT (2A/DIV)
IOUT (2A/DIV) / ‘\x_
2ms/DIV 50ps/DIV
VIN =24V VOUT =3.3V ILOAD =2A VIN =24V VOUT =3.3V ILOAD =2A

8-14. A RX—T IV Ry — b7 v TiEH

815. A RX—TI vy bFD VKR

24

BHEHZBTT 57— o2 (BB EPY) &35
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PO B W Wioow s soom o0y sw ¢ W T
VOUT (100mV/DIV) VOUT (200mV/DIV)
3.3V 5V
I0UT (1A/DIV) I0UT (1A/DIV)
. 100us/DIV . 100us/DIV
VOUT =3.3V 400kHz ILOAD =0.5A-2A VOUT =5V 400kHz ILOAD =0.5A-2A
A)—L—hk = 1A/ Z)—L—hk = 1A/
us us

X 8-16. BfEE K 8-17. & HBE

Output Voltage (50mV/DIV) Output Voltage (20mV/DIV)

Inductor Current (1A/DIV)

Inductor Current (0.5A/DIV) /\M/\W
| | |
5ms/DIV 2us/DIV

VIN =24V VOUT =5V ILOAD =0A VIN =24V VOUT =5V ILOAD =1A
R 8-18. BARKTOMHAY v I B 8-19. 1ARDHAY v T
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VIN

Vi o l

C\N
4.7 uF

S

——Cue
220 nF
EN

——ra

’7 VCcC

SW NYY\
CBOOT
BOOT ——H J — Cour
LMR36520 0.1 Wk F
Cer Rear e
FB T
PGND RFBBT

B 8-20. RFHZT7 TV —2 3 OB EHE THEDN R

x 8-4. REWLET TV —2 3 OB EHRETEDNLZ BOM

Vour | FREQUENCY L Cour RegT ReeB Crr ic
3.3V 400kHz 6.8uH, 29.45mQ 3 x 22uF, 25V 46.4kQ 20.0kQ L LMR36520A
5V 400kHz 10uH. 29.82mQ 2 x 22uF, 25V 34.0kQ + 46.4kQ 20.0kQ L LMR36520A
12V 400kHz 33uH, 57mQ 3 x 22uF, 25V 100kQ 9.09kQ 7L LMR36520A

83 MEAIDRR M 5074 R

EN ANZET7a—T 4 LRV TR,
HEENATVELEEZBZ 2NN, F27 70 RE TRIGZRNIIICLTZEN,
B BT SIFROFICERREN VDT — 25T U —a O EHE A LN TEE N,

Copyright © 2025 Texas Instruments Incorporated

26

BRHI T B 70— RS2 (DR B Ab) #21E

Product Folder Links: LMR36520

English Data Sheet: SNVSBFO


https://www.ti.com/product/jp/lmr36520?qgpn=lmr36520
https://www.ti.com/jp/lit/pdf/JAJSHZ4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSHZ4C&partnum=LMR36520
https://www.ti.com/product/jp/lmr36520?qgpn=lmr36520
https://www.ti.com/lit/pdf/SNVSBF0

13 TEXAS

INSTRUMENTS LMR36520
www.ti.comlja-jp JAJSHZ4C — SEPTEMBER 2019 — REVISED NOVEMBER 2025
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
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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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Changes from Revision B (April 2020) to Revision C (November 2025) Page
o FFAPRIRIZDIZS TR, K AHABIROTRZE TTIEZ BT oo 1
Changes from Revision A (February 2020) to Revision B (April 2020) Page
o TSR FR 1D AT RTBEIRIEFUZ IR oottt 3
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1.1 57—7TEELTUY —JLIER

REEL DIMENSIONS TAPE DIMENSIONS

4 +‘|¢K0 <+ P1—»

olo & oo & O & T

© 0 (B W
Reel X A l
Diameter
Cavity *I 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 O O O O O Sprocket Holes
I I
[ [
Q1 : Q2 Q1 : Q2
4-—--4 t-——-7--1-F ﬁ
Q3 I Q4 Q3 I Q4 User Direction of Feed
| w A | 4
T T
N
Pocket Quadrants
Copyright © 2025 Texas Instruments Incorporated BHH T 57— N (:‘;jE,f X \é\jjﬂ‘) g 31

Product Folder Links: LMR36520
English Data Sheet: SNVSBFO


https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/jp
https://www.ti.com/product/jp/lmr36520?qgpn=lmr36520
https://www.ti.com/jp/lit/pdf/JAJSHZ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSHZ4C&partnum=LMR36520
https://www.ti.com/product/jp/lmr36520?qgpn=lmr36520
https://www.ti.com/lit/pdf/SNVSBF0

13 TEXAS

LMR36520 INSTRUMENTS
JAJSHZ4C — SEPTEMBER 2019 — REVISED NOVEMBER 2025 www.ti.com/ja-jp
=2 Robr— | Rotr— | . y—n y—n A0 B0 Ko P1 w Y10
TR 747 B SP ) g mm) [EWimm) | om) | mm) | ) | om) | (mm) %m
SO
LMR36520ADDAR |, “ | DDA 8 2500 330 12.4 6.4 5.2 2.1 8 12 Q1
SO
LMR36520FADDAR |, V=, | DDA 8 2500 330 12.4 6.4 5.2 2.1 8 12 Q1
TAPE AND REEL BOX DIMENSIONS
FIRLR Rolr— ZLT o —YK vy | SPQ £& (mm) & (mm) S (mm)
LMR36520ADDAR SO PowerPAD DDA 8 2500 353 353 36
LMR36520FADDAR SO PowerPAD DDA 8 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 ©)
@ ©)

LMR36520ADDAR Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 36520A
(DDA) | 8

LMR36520ADDAR.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 36520A
(DDA) | 8

LMR36520ADDARG4 Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 36520A
(DDA) | 8

LMR36520ADDARG4.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 36520A
(DDA) | 8

LMR36520FADDAR Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 36520F
(DDA) | 8

LMR36520FADDAR.A Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 36520F
(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 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.
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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—— "
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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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http://www.ti.com/lit/slma002
http://www.ti.com/lit/slma004

Q PACKAGE OUTLINE
DDA0O00SB e PowerPAD™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

6.2
58 1YP SEATING PLANE
PIN 1 ID
AREA
— 6X
—_ 8 —_
- H
1 2X
381

1 4X (0°-10°)
3= P

\. J 5
gy 0-51 T L
—={ 1.7 MAX

40 0.31
8] 3.8 g (& [0.250) [c]A[B]
NOTE 4

/
\ J
AN

[} : \ 0.25
» ]

\[0'10 TYP
E\f

/
SEE DETAIL A

4 s
EXPOSED
THERMAL PAD
/
— [
¥y
2.8 9 GAGE PLANE

[ ]
[ ]
[ ] 1 i
[ ] s o

DETAIL A

271 TYPICAL
2.11
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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
(2.71) DEFINED PAD
SOLDER MASK
OPENING SEE DETAILS

8X (1.55)

i
l S
8X (0.6) ‘ !

(3.4)
(1.3) SOLDER MASK
TYP OPENING

* 4.9
Né)TE) 9

SYMM [

(R0.05) TYP
METAL COVERED

|

(@0.2) T\)(Ii | ¢ i | BY SOLDER MASK
(13 TYP J——a ‘
Li (5.4) 4—1

LAND PATTERN EXAMPLE
SCALE:10X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND

|
|
|
[ g
SOLDER MASKJ SOLDER MASK—/ \METAL UNDER

METAL
OPENING OPENING SOLDER MASK

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
PADS 1-8

4214849/B 09/2025

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.

i
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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

T

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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