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3.5.6 AGND M — FFEREEENSE R, DAEIMNTEZEZE EP/PGND,
A EN 8t — SREFELRENEA. EFIRA 1274V (82EME) | NSy EER, BIERERE
H— 20 u A TR R DRI HIZR .
; - R — AAREEZT AT, SEMERILRE. AiZBASIHLE, BAHSESH 08V, BRIEH
[ ERE AR E 5 AGND ZE MR EHMEBE.
g ss HEDN/REAAN - MEEK 1.6 ms MASRES, TEE—INPRESNERE, MALHER
i MNEEES—MEARSHERNEFENBENINBEMNERS. I NA" 9.
9 NC KiERE, LI HLRLTZERS, T2,
10. 1 VOUT HWHHBE - kRERIERBEHNHE ., BHHE AR EREIZSI B PGND Z 8,
ep PGND BBEIES ) ATHERRBEREERNERIEHESIERE. — RAERIPEEE AGND /3 5. AF

EREH A REBNSEBURE 5, EXNEHRAIMBEEREESIM 5.

3 www.national.com

019€LZINT



LMZ13610
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BESEMU=RM

B, ®hahp &

M ERKRT HARBRERNIR.
RiES5E, BGEABAE. SN THRMAFER: V=12V, Voir =33V,

BB RARETRRTHIEERT T = 25C WRESY. RAEBFERORREEAT —40C & +125C MR (

MRBEFEER /| MEMREROEM ESD SR E (3F 4) Yy
HE I N ”é R /\4): \i’ =T < e sz A N
RENFUBBEER . T RERBRSEATIE. T RIS, ST TR S R K

VIN 5 PGND —03VE 4V www.national.com F1

EN X AGND —03VEB5HV www.national.com/ms/MS/MS-SOLDERING.pdf

SS. FB X AGND —03VE25YV TiEsaFEE (£3)

AGND %t PGND -03VEO03V VIN 6V E 36V
= o ES

) u 1503C EN OVEBEOV
IR ESEE —-65C & 150C TiksEsE —40°C E 125C

(T) &

25C FMHTHRUERANSEIE X2

RITHGITHARRRIE, BBERRT, =

o B/ME | BEE | BRXE
S ol (£5) | (xe) | (x5 | FE
RGEH
fEREIRH
Ve EN [IFR Ve F# EF 1.096 1.274 1.452 v
lenivs EN SRSHIRE R Vey > 1.274V 13 uA
%igsh
lss SSRER Ves =0V 40 50 60 HA
tss REBER AT 8] R 1.6 msec
B 7 BR{E
o [ERBHIIR [ERFE | 125 ] | [ A
PEBFXIRHEE
fosc  |AEETRGBILE | | 314 [ 359 | 404 | kHz
AT E e
Veg BE RS R EEE :(/js_jgﬁgv 0775 | 0795 | 0815 | V
Veg.ov RIBSERIPTIR 0.86 %
|FB ﬁ/\ﬁ%%um 5 nA
5&%}1 T IR IERT R9ER S H
lo o 3 mA
lso FETERERS IR Ven=0V 32 HA
Dinax BEAAZEH 85 %
Tso T Fi# BT 165 C
Toomvsr  |FEBTR EHTT R 15 C
SEARMR 9.9
0 HERERE (£7) 225 LFPM 6.8 T/W
500 LFPM 5.2
0 ¢ EREINE 1.0 C/W
HEESH (X 8)

AV, B B ESUR 5 (BW) 7 20 MHz 24 mV PP
AVo/AVy |&EBEANBERT Vi = 12vizov, lour = 10 A +0.2 %
AVy /Algy |TAEIBT V=12V, losr=0.001 AE 10 A 1 mV/A

n IE R Vin=12V, Vour =33V, loyr=5A 89.5 %
n SIS Vin=12V, Vour =33V, loyr=10A 875 %
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X 3 RAEXNFEEARRE, AEIRERBENOFET IEETTERRASRMG. TEREERERGMMNETEE. 1F 7 HERIL
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i 4 ABFIEENERE— 100 pF BASFBE—N 1.5 kQ BEREENSIHME. WKTTERR JESD-22-114 FRAERTT.

E 5 "HRNTM THRKRT RREE 26C BEFGTHOTEENESNK. TEREEERNNBRERIXA "HitREEH
(SQC)" HEHIMERMRMRIE. XEMPREATIHE T AL REKF (AOQL).

E 6. MEMEHX 25C FIBRESKM, FARERTERABNSEIL.

E7: 0, EFE—H30 x35" B4 EBERLENE (EMNELXARESR. ENELRB—RIE. 210 N 12 BEHRIIL. 2W I
RFEW) . SHTEREAELFRITEE.

E8: TP HBYAMEIER - K17 BK BOM.
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BTN REYSFE
BIEFHIHEP, FMUATEEHER: Vy=12V: Cy=3x10uF +47 nF X7TR & Cour =2 x330nF KB EY + 47uF BE
+47nF &, Cr=47nF, IFERE =25C (53 H) . AN EEYAREREE.
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12
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8 ——+ | 1 | -10V|n
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) “2 20 Vin
2;‘;’____;_;_i_ﬁ_,'_._ﬁ,ﬁ.,f#l24 Vin
0 30 Vin
n%z 1 4 5 5.36Vin
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ThEFER (1.8 VHilH, 7 25C)
12

w1 "m6 Vin
; ‘=10 Vin

5 w12 Vin

16 Vin
) ~ 20 Vin
2%.24 Vin

0 30 Vin
u% 23 4 s5lem36 Vin
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hEFEM (1.5 VHE, 7 25C)
12

10 m6 Vin

5 =10 Vin
"m12 Vin
16 Vin
20 Vin

,=—1"50 Vin
u%z 34 slem36 Vin

151343
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ThEEFEAL (1.0 Vi, 7 25°C)
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"~ 20 Vin
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0 |~ 30 Vin
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a0
&0
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hEFER (3.3 VHiH, #E85C)
12

b
L T -m6 Vin
8 ———r—1 'm10Vin
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16 Vin
P 20 Vin
2/-24\:%
0 30 Vin
n%z 3 4 5 5.36Vin

301513

ThEEFEEY (2.5 V #ilh, 7 85C)

12

L o -m6 Vin
; m10 Vin
"m12 Vin
16 Vin
! 20 Vin
€~ _{m24Vin
0 30 Vin
u% 23 4 s5lem36 Vin
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SR (1.8 VI, %85C)
14

2 [ w6 Vin
" =10 Vin
; w12 Vin

-~ 16 Vin
1220 Vin
- Z—_m24 Vin
; 30 Vin
- w36 Vin
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CY |
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14
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-m 12 Vin
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MnsasY
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H—tEBRMABERARRAT Vo,r=3.3V
1.002

1.001

1.000 g \

0 2345[?89111

51D

MBEFM V=24V, Vou;r=3.3V

12

10

r CURRENT (A)

40 G0 IBEI 100 120

TS

WU
12V, 5.0 Vour (ZEFHHRE, #HE =20 MHz)

30 MWDV

TIME (2 us/Div)

Aaonaies

MBEFM V=24V, Vo =50V

12

10

%]

I CURRENT (A)

40 &0 IB{I 100 120

30151383

0 2 SEBAER R R

30

27
24
21

12

1S

WU
12V, 5.0 Vour (EHHEH, R =250 MHz)

30 mWiDiv

TIME {2 ps/Div)

FGMGR
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i L U

12 Vi, 3.3 Vour (EFHHH, #HE = 20 MHz) R

12 Vi, 3.3 Voyr (EFHHH, HE = 250 MHz)

LMZ13610

20 mWiDiv

TIME (2 ys/Div)

30NE1 T

i SR

12 Vi, 1.2 Voyr (EFHHH, #HE = 20 MHz)

10 mWDiv

TIME (2 pis/Div)

0151388

BRASIR R
12V, 5.0 Vour (1A ZE 10 A BrER)

100 mviDiv

TIME {500 yis/Div)

JNETITR

20 m\iDiv

TIME (2 us/Div)
351370

i HEUR

12 Vi, 1.2Voyr (EFHHRE, HE = 250 MHz)

10 m\ViDiv

TIME (2 us/Div)

AE1I

BR AR
12 Vi, 3.3 Vour (1A ZE 10 ABER)

5A/Div

100 myDiv

TIME (500 psDiv)

51373
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Rren

B SO R

12 Vi, 1.2Vour (1A ZE 10 A BHER) R SR BENRREHL
§ 16
W — ———
4 12
SADIv 10
8
| II'F 6
100 mv/Div 4
e
TIME {500 us/Div} 0 gﬁﬁ“—_” —
SIEASH 5'— 10 15 20
-
3.3 Vour BRk2EN, T css 3.3 Vour Bi23), Css =047 F
Enable Enable
3.3 Vout 3.3 Vout TWIDie
L Va5 500 mViDiv
TIME {1 ms/Div) TIME {5 ms/Div)
51378 IriS13ad
HiEE
D — — i T I
: | :
i i VIN 1
1 - Linesr H i
e sl T
! i | | ! S
I EN |"'-.. !
I:,ﬁ = i i
>—i'ﬂ' H '
1 = i ' -
| L i ;
1 55 350 kHz H 23 uH :
| s H WVOUT
.L I—'—l "
T Ces | VEEF T | | .
I H ]
= : FB " - E : ouT
»—I:l—T_l } . Ky :
; Comp M : l
1 I E 1 =
EP/ T .
i AGND _‘[l} Regulator IC PGND {l} i Internal Passives
--------------------------------------------- o
= =
J513TE
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LMZ13610

— i EA
LMZ13610 SIMPLE SWITCHER® B iRIEHR 2 —3K 58 5 A AFE
FR DCDC MAHE, BIREEA 10A HRE. LMZ13610 R
F— MU, W ERET RN, FAEHTTIR
ERUE T

LMZ13610 T[{£%—ANNTF 6V #1 36 V Z @AM ANEEH, FF
RE—MEZ 08V N ANSEAHNMEBEE. LMZ13610
RE 2 NINEREEFAREAN 3 ANSMERER A A% BN T A4 AR 52 X AY TR R
RAR. LMZ13610 2—HK U HREMNEIT. HEFMUTRP
ThEE. #EHT. MAREMS. HELERP. EBRP. G
BRRE, FoIEs— M RERHE.

LMZ13610 KRR E

LMZ13610 827 Webench® #it TEMNEE X, ZTATR
i EERE. BREMAMERE, N, REREEFTHERITE
SR ERFIE TR, THSBITAT LMZ13610 RAMNAT

®it,

AHHENRESEIERARN ARER (B4)
FAEED ERMERKRERRNIEY,
BT L FB RS ERRKIRE Vour

¥ Cour
% Cy
HERR I RFER

RIBAMBEZ K HTT PCB B9 /3

{ERED ESS (Renr Rens ¥ Reyy) HOER
RN, H— 2 MQ LREBHEEEET vV, MEESIH
ZiE, XTFFABEBEREAS (UVLO) MR, T UL EREH
ANBTFBRES. NIMBESGHEFERER, ELEFET.
WEB UVLO B MILE 43V (v, EHEF) .

ERARMEERRAN AT, TEERGAERERY—ME

BREE. aRFEFNSE DESREEE-REN, LBIR
PELBBRHFERET LMZ13610 i 2 RIFENEEBTRE.

ERESIMR At T — MR 1274 V IR, UM ERBESER
Rz, REERE-DPMENRSHEEEE (L. V) 5IHH
DERR. s, FE—N 13pA (BEE) HAXEEER.
AR HERM. WE,

FEEDEFMERRILRITAREBERE—MRARE, KT

WABENBEEHEHA, XXM T I4HE UVLO ThEE. MR
THNIEREZER D EMERE.
Rent/ Reng = Vinuwo / 1.274V) — 1 (1)

M LMZ13610 B AR, Rewe A 12.7 kQ, Reyr 4 42.2
kQ, BEILEEMEF UVLO 4 551V, EER. ¥V, ®HES
ZE 20V B, iz ERREE EN AR 462V BE, NIRLR
E FREE, MREHARNBIHFELEN 5.6 V RALEITR
B, ELREEEET EN AN ITECENERT, TXA—
AN 6.1V FHELN. BRNBRNAZILIBESRAFEERNRE,
AR B EIZFTNELL.

BITAE Reyy TIEMBMNIFERBEIRG. TRIBITEFEEY
B Renr F1 Reng BRAEIE Reyy MEEAS, XER T DIETE MIE
T AR,

EFHTIRITIZRTRITE .

Venlrising) = 1.274 (1 + (Renr || 2 meg) / Res) (2)

i IR MR AT HRITE.

Ve(falling) = Vey(rising) — 13 LA (Renr | 2 meg | Reyrg + Renn) (3)

VN INT-VCC (5V)
| AL -
13 pA
s
< RENT S2.0M
S 422
r s D
A\ AAJ L=pnL T e
1000 >—-|m>
< RENB
5AVZN. $127K
1.274V

30151379

1: ERERAAT
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& HH BB FE AR 4E

BB EHTMEREE Vour 1 AGND Z (88 B AR FTAL 89 5
EHRRRE., ZPERNHSEEE FB A,
MR EEB P RE Regr 1 Regg AEMBREHMEEE N

Vour = 0.795V * (1 + Rear / Regs) (4)
EFREEANI, $NE—HEHE B ENRIREESZLES.
Regr / Regg = (Vour /0.795V) — 1 (5)

XLEARE—MNVM 1.0 kQ E 10.0 kQ MIPBESERRESRE,

HVour =08V B, FB SIMITNERERER LI, ME Re,
TREH 8.06 kQ, MRHR/NEH A,

%2 bR EUANARER" PEE—K Rer M R B9H

fE%.

RiEMNHFRNIER

SRR N T AL A VPR E SR M AE 2 R IR ET E AR
BRIEAR, MTRLINSE B3\ B TR AR B A 3 M 4 e 7
BiH1E].

@A, B UVLO &MElizE, — N AEB 1.6 msec B
BEE SS MAZIEBRFA ML AIIRES, MR 1.6 msec 2—
NRBNEBERE, BARABAEE Cx BRR. HKIZWAILER
— MR AR T E KB E .

HEMEAHATREAE .

tgs = Vier * Cas / lss = 0.795V * Cos /50 1 A ®)
o (6) REHEENT .

Ces =15 *B0UA/0.795V (7)
KA— 0220 F BRK~4E 3.6 msec BRI EL.
mEA 0470 F BEB[BU4% 75 msec (HEME) BEERNE
. 047 uF BHENVE.

LEEMMABIE 0795V i, hREMHEFLTIRETRE,

MmMA 50 A HERBER. B8, UTEHERIFA—
RERERTE (current sink) & SS AR E b {FEESN B A%

B
AR ERET
ERHLIRES

Vin BEERT 4.3V (31E) FAtK Ve UVLO

BRI EE IR 43 EE 2R T

RIFMEEATFBRIEANBRERE—PTEEY (BFER
33V RAGHEH)  XB, NERMNEHHEERTIRRNE
HEE, EROEESATMERIN EESTERIEES.
M EFRIE LR B R Z BB EER) (B). BE/NT
0.15V]) ., IREFFEM D ERRAITHEEERFZEAED 50 u A BIR
BROEmMENML, EXZEGET, REDEBERNLESRE
HEERESEROLERRE, REEXDALERRIEZRMAE

BRANRENNEETIBRN, XE—MEZHENEME,
EA Css BRI Rue FIER, WFIRERINEEMIIFIR T ER
RESERERR: —B SS/TRK LFH3F#id 0.795 vV, NARFHEERE
BWANE 50 uA PERER TR KM,

3.3V Master 2.5Vout

Int VCC

50 pA

Rfbt
2.26k

Rfbb
1.07k

30151380

2: BRERIETHA AT

Cour HIIEHE

BRABALSEATREN Copy MLEER. RIBREBAZSES
HRRHMEANESE, MBNRNERENT 330 nF (T 6
Vour RF) #1660 uF (XF 1.2 Vour ) Z[E., MRBERHR
FISKPR ESR & T 15 mQ, N ERXE&K/ME,

ATRERIEMHLUE, BICE—ME ESR (15 mQ) HER
. ANESEERRIRARBANERFEE N 47nFXIR K
LERAREFKRULASHER, BHEBSR Copr TMBET
IR AR B I A9 R A AR FFERAA AL

WHERRAMDATUBE A IRFBELFELORER — 1%
TEM 18) XitE., Ribzsh, BMBEREEMEGHI0E. R
ESR RERMAVFX AMENT], FEEIRIIEX THIAARETT
KEEREEFRAM.

WTRENSHEMENEA, TRRET — M RERSE
KE9 E1E Cour BTN (first pass approximation),

| step

Cour 2 fom
(AVour - IsTep X ESR) x (V—)

out ®)
SHF 12 Vi, 3.3 Vour, Vour 5% HIBEAHIE = 0.615V (AVay),
9 A AEMEK (Ise). 3 MQ MKIHEBERF ESR 0 350 kHz

BIFFREER (fon) -
9A
(0.165V - 9A x 0.003) x (

Cout 2
out 350e3

3.3V )
> 615 uF 9)

BEIBNE DIURLREHNRNGEERNRERER,

—MEENEEBEAREEE. B 330uF. 15mQ ESR #EE
EMEBR/E— 47uF 6.3V X6R MEBARIBGERE, X
AAEKRUETHRBERLEY A ERMIMMERE, LI, T
PUEF—LE 47 nF R/ NE B AR, BTMHEMR EMI,
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LMZ13610

Ci B9ESR

LMZ13610 #ERBEWMAMEERMABERR., BRARRAS
BIERMAETNNEN ANWMASURER, BABRRTMH
ETMFBENERSEN., ZBARTNE TESRILERAT
71, BABRARMEE-RELFREAALRERER, WA
EEAE, BASURERTEERTURE:

lein-rms = lout x¥D(1-D)

ﬁq: B D = \/OUT/V|NQ

(fEA—NSE, RIFERLUZ R TS AR R 0%
AR V=2 * Vour i) .

BENT/NEABRA 30uFX7R (3 X6R) MEBRE, HA
EEEELNILANAREMNEABABESYE 25%. H9h,
TR ETERRMNEETEERFAT T, HEIEHHN
2 EBRARNBERPIRFRRUBESTHBNTELULS
R BHFABABEREARH S UKBIZSH,

P+

BORGRIUTERREEMNENEZERMALUEBEE (AV,)
BME, WEFEATENAR,
|0UTXDX(1 -D)
N2~
fsw X AV|N (11)

WF 12VHRAZE IIVEENA, 4% AVyHk 200mV (BIV,
#91.66%) . B foy =350 kHz, M.

3.3V 3.3V
10AX(&V)X6'1ZV)

350 kHz x 200 mV

Cn2 > 28 lJ.F

(12)

METHANEFNANERE T B BRNEMERIY, B4
JRBEEMEBRS ESR MAHER. LMZ13610 BN AR
ERERMHAREE— N EIZIEMR 150 F B0V SRR, BN
EHARFAFERAX N ERRM,

ThEFERE TR B AR E R

Y ERRNEFRSN . BRBEBORABALENTIE
Wi EREEETRET SN TESR M, SHPLRA
BOME AR TRIIHEERTES. ERTNRITE, BLTE
SIRIRATE 125C WRAFEEMNT.

SEF Viy = 12V, Vour = 3.3V, loyr = 10 A 1 Ty = 50°C K9
WITRM, BEATEFERTFTITRITEENIEERERE
(00

Timax — Ta
Oca < HMAX = AMAX g

Pic_Loss

BRELFEIFTHATIAME (0,0 X 1.0C/W, £ "B
" FB Y 85C IR L RKMEMIITTZR AN P
Losse EARAH, HA53W,

125°C-50°C 4 °C_4345°C

boa< 53w W W

(14)

HTIEE| 6., =13.15, PCB RESFMELRHRE., HEESR
MINRERARRRT, PR ER (ENSNESRSERE LB
B2 RIEH) WEEHITENS:

500 °C x cm?

Board Area_cm? 2 ——

eCA w (1 5)

Eit, 3FA PCB &Lk, FrEfs&/ NEfRALN 38.02
cm’ (EMEMKRLER 2 £3EHE) . X2 6.16 x 6.16 cm
(2.42 x 2.42 ) M ERER. PCB {IMARLIEETEE
188, ATHREBRENMRE, TRAXY 100 MELER 59 &
B (1.5 mm) 8 12 ZH (305 um) AL TEREBEEEZERE
%A,

A—MEMNRITREFNTEERA 0, HXFEHBRBER
TSR 0, (AITETAABY M43k E, RRBNMRITA
BROTEFRGSE—F, ERF 225 LFPM B=UR. BT
MU EFTHR 0,40

0. < TJ-MAX B TA-MAX
A PIC_LOSS
(125-50) °C °C
eJA<—5.3W <14.15W

(16)
&0, SEBAERNXREE BT ZEARRENRT
RIARA 2 FHEYT. SRNGERSRIBHNBAERE/NA
BkE9 173,

WA —F RN BT ERRER, ZHRETER D3-PAK &
A5 BB IR AR

N T 1BEX SIMPLE SWITCHER® B S &k 4 8 PCB
HwEE, ESIY AN-2093. AN-2084. AN-2125. AN-2020 #0
AN-2026.

PC thf/E1E5]

PC #2#/82 DC-DC ##BRIM— M EERT, MEODBH
BAHEBRMTEIR EMI. i RBFEL oM B R TR E
DC-DC ### R EE S, KERME DC-DC HRBLX
HWRES, AMSHEDTHERRERRE. BE—LHRHR
HANBESARROER. B 5 R T —RRIFNHERRE.
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Vin Vour
VIN vouT
/ t ;
! | High '
o L dirgt — > Pl
T! 1 =Cout
: | PGND i
i Loop 1 ¢ L Loop2 |
PR AU S .
30151381

3: KERIREE

1. REG/MFXEFRBEHER.

mEEFRR, MBI EM WAEEXE, & PC IRABERH L
AEAREHESRS di/dt BBE. FTEENKERREEES d/
dt 78, MRWMABERR (V) HRHENANES LMZ13610 B—&E
MEE, BLZzPERBEAL I EBREZNSHRE.
ErIX, RZAE C\ RiIZZER TSR LMZ13610 V), 1 PGND #
BEAMMT. XEFAXREMSE/NS di/dt @R, FHEKE
S EMI. LS, MANREERRNEHENBRE—NERE
PGND B EEE (EP) A TIHFE.

2. HFE-NERER,

AT RS, BEHMEEA M HYHEE LS N3 HZERE AGND
SR, XAFMEERT I ERIT R B H A EIRRANR LI E
%, MRLERY, WARMNEBSSBEOMIBT HETRER
FRRER S LB ESURIRTS, s, FIREEMSI 4 (AGND) E
EP/PGND B98 mihiE L.

3. RESEE FB SIHMEZRRE.

WARIREBER (Regr T Regs) BRLMARIE FB 5 HIAH
71, BT FB TRASMHEY, SHEFRITE/NNEERR. M
Resr. Rese SIHAIELNIZE LMZ13610 A&, D& AREH
DETREMIRERIE.

4. ERAEITHDSEERERA.

AR SRS EAS R i N EREERE, FRARE
WRERE. ATRUARELNEEERE. FHEG—REM
MRIFEERNELERZENH., IHMEEBREEEREIFR
HRILERHERE.

5. RETEBEIBZHRIER,

FA—HEASIIBEEEREEE PCB KR LMEDFmE,
MR PCB EFENARE, BAREATI hTTEREENEER
EEE, ATHEESRENERAER, TFER—110x 10 RE
KREGTFLES], XL FLAERE N 46.8 ZE (1.5 mm), &/)
W ERH 12 BE (306 um). NHBREEBHEERHATH
#, UESERKT 125C,

Hith 45

it ERP

ME FB B3I EMNEEST 0.86V AEREAE, MR ZH AR
BRI EREHE A, WS Vo, T,

B PR 5

3% (LS) M=is (HS) BRRFI BRI LMZ13610 1144 T R
fEMA. LS BARRMGHNEIT BRI LS B MOSFET MR
XM R BT, BT "TIBEAAER" . ¥ L3 MOSFET
RS, BESERAKALAE. PGND SIHMAIBE L

MOSFET. RaNiZER#BiT 13 A (#AE) | MEFRELLR
BEZIL TN XARNTS. FXAREERBREREMT

ZEIBHEZEIL, B, REERMNE. DC BRBERATAS
tb, fn THEBEGE BARMELERR, HS BIRRGIHEER
R L% MOSFET MR, —B#NE HS BRME (#E
B4 16 A) . W HS MOSFET $# 2 Bxdr, EFT—1EH
Hib, BT HS BRBEE S Vo TH. 8B LS BRMRER
RS BNETFTRS R fon THREILEMELN 1/2.

AR
RE AV LMZ13610 MESR BT HBAHUEME. AMRIPIER—

ANFE 165°C (BAEME) B BRNAIAEAXIEBIEII, IBERE
FERAFFEN—FRINESTER. EIZRET,. £ MOSFET &
BWIT (S8 Vour TB) . o Cys BEABBEMBEH, BIF
PR E B EAT RIS ARSI R RE AR, S5
BEEE 150°C (H#EHRM = 15C) IR, SS IR,
Vour R LEF, FHMEEFRE.

FERABHBROEA (HAERLELTSRANEELFETH
KA BUARESE TEMEHIEE.

TiRERS

LMZ13610 B EF Bsi— M iRERE . EZBRNEBEN
A (X2, ERHFINPFARNEEAZ BB TEEFERR
BE)  XMENBEERRELN. TAMNTERFEEET
B7 EXMEXPNERETRES. AE—- EN EEFBYF,
HEZR 18V MRELAZE 3.3V. AB=ZMARA— Cg =
047 WF Ay SS K, EFFAS{E]H Cos RTE.
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LMZ13610

3: KEEHE

Enable.

3.3 Vout 1ViDiv |
| preem————p—————
/ Vss - 500 mV/Div |

g

TIME (5 ms/Div)

30151385

TESSBMELSBER

EENHEFMHT. RESELETRESSBERRN (DCM), HI
HERSTHRASERN, HETETESSEBEN (CCM). 4
% DCM HiEfERf, BRESERFAERFE—DET lout HF
E. 7£ DCM ', HERSFERRNETH, RinHFEGHT,
XS BRERBRAEER. RELT DCM . ERFER
BHEENENAREBRRTRE.

E CCM 1, BRAEENFRAHTREE RS MEEXMY
BEENTEER.

THESEHT—ER, BFHE CCM (FLMER) F1 DCM
BIEER.
CCM #1 DCM 2 1EiE=
V=12V, Vo=3.3V, I,=3A0.3A

T T T

L 2V/Div . . ‘ ]
SRR
I 2ADiv cCcM -
/\\//\\//\\/\ /\\//\\/\\/
g :
2A/Div DCM

TIME (2 ps/Div)

30151386

HE DCM / CCM i SR ANIE T E AR T -

I = (Vin - Vour) XD
BT 2xLxfew (17)

RERAIMAB RN 220 H, ZBREREZENRBALEN
BRALENAZEN - LENTEHER. RBRETMNEE
SHABRMBBEOLBR (A)) RN, AL TRATRHE.

_ (Vin-Vour) xD

Ai
- L X fSW (18)
NAPR Vi ARKBARE, fo, B% A 359 kHz,

RERHER o RBBIRE o = | BEM, BARKERE
Ai B LRI T RIEE,
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BB RBREEMEEFE (BOM)

VIN

)
C|NG | |+ CiNs | I RENT {

Z
L

VIN

LMZ13610
[a] [=]
=z z
2 B B

VOUT

II——F—ss

Vout

LOAD
(OPT) I ]:(OPT) Cn2s, :I: IN1I iy i» Rens| L
- = = (OPT) %RFBB
T — W\
ReBT
301513at
4
BB RAMEER - 1
SEIRE 15t B ST HIER FIEF NSRS
U1 SIMPLE SWITCHER® TO-PMOD-11 National Semiconductor LMZ13610TZ
Cn 1,6 (OPT) 0.047uF, 50V, X7R 1206 Yageo America CC1206KRX7R9BB473
Cn2 34 10uF, 50V, X7R 1210 Taiyo Yuden UMK325BJ106MM-T
Cw 5 (OPT) BASR, 8. 150uF, 50V Radial G Panasonic EEE-FK1H151P
Co 1,5 (0OPT) 0.047uF, 50V, X7R 1206 Yageo America CC1206KRX7R9BB473
Co 2 (OPT) 47 uF, 10V, X7R 1210 Murata GRM32ER61A476KE20L
Co3, 4 330u1F, 6.3V, 0.015Q CAPSMT_6_UE Kemet T520D337MO06ATEO15
Resr 3.32 kQ 0805 Panasonic ERJ-6ENF3321V
Regs 1.07 kQ 0805 Panasonic ERJ-6ENF1071V
Rent 422 kQ 0805 Panasonic ERJ-6ENF4222V
Rene 12.7 kQ 0805 Panasonic ERJ-6ENF1272V
Css 0.047uF, £10%. X7R, 16V 0805 AVX 0805YC474KAT2A
1 (OPT) 51V, 0.5W SOD-123 Diode Inc. MMSZ5231BS-7-F
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LMZ13610

SIMPLE SWITCHER ®
Power Module

000000000 D0O0000

800000 eB00D0R000
a0

a0

30151388

980600601 - N

30151389

B 5: HmERE

www.national.com

20
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O
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v

O
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£0.25 EXPOSED PAD—
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—

10 387‘-‘
9 1267—-|

/—SEE DETAIL A
—-—-—-—_.--% \
11 e A

JL11X 0.2+0.008

IJMIJIJLIIJIJLIIJIJ

4

" m - amEEIeraED
ij.gﬂl\]'mj:utlg r—(Q‘:ZS)*"
!
|
RTRAEXR (mm) A& (13,37 i
HiES () AR TREESE T 17 |
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HENEEER
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=
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HRARAD
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/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
R R R T
o O o|( B0 W
Red |
\ © 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 0O O0O0 Sprocket Holes
| |
I I
@] | o) ——
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMZ13610TZE/NOPB PFM NDY 11 250 330.0 324 15.45118.34| 6.2 20.0 | 32.0 Q2

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMZ13610TZE/NOPB PFM NDY 11 250 367.0 367.0 55.0

Pack Materials-Page 2



/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 9-Aug-2022
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| - I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMZ13610TZ/NOPB NDY TO-PMOD 11 32 502 22 7500 13.1

Pack Materials-Page 3
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