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10. 11 VOUT HWHHBE - kRERIERBHNHE ., BHHE AR EREEIZSI B PGND Z 8.,
ep PGND BEIER ) ATHERRIBEFEERNERIEHESIERE. — RAERIPEEE AGND / 3I# 5. AF

EREH B REBNSRBURE 5, EXNEHRAIMBEIEREESIM 5.

3 www.national.com

019€1LZINT



LMZ13610

RXEIEEE C£3)

BESEMU=RM
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MRBEFEEMR /| MEMRBROSEM ESD SR E (3F 4) Yy
HE I N ”é R /\4): \i’ =T < - sz o N
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VIN 3 PGND —03VE 4V www.national.com F1

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

SS. FB X AGND -03VE25V TEEiEE (£3)

AGND %t PGND -03VZE03V VIN 6V E 36V
= . ES
) u 1503C EN OVESBOV
IR ESEE —-65C E 150C Tikstsm —40°C E 125C

(T) &

B, RPHEN SN M TR ERERNR. BITRGEITHERRRIE. REERRT =25C FHTRIEXBNSERE, X8
RiEB%, BERZERE, SUATEHER: V=12V, Vorr =33V,
o B/ME | BEE | BXE
R ol (£5) | (xe) | (x5 | FE
RFEH
fEREIEH
Ve EN [IFR Ve F# EF 1.096 1.274 1.452 v
lenivs EN SRR R Vey > 1.274V 13 A
%igzh
lss SSRER Ves =0V 40 50 60 HA
tss AEBER AT 8] R 1.6 msec
B 7 BR{E
o [ERBHIIR [ERFE | 125 ] | [ A
PEBFXIRHES
fose  |AEETRBBILE | | 314 [ 359 | 404 | kHz
AT E e
Veg BE RS R EEE :(/js_jgﬁgv 0775 | 0795 | 0815 | V
Veg.oy mLEﬁé#F IR 0.86 Y%
les BWANRERR 5 nA
5&%}1 T IR ERT RRR S
la o 3 mA
lso KETERERS IR Ven=0V 32 A
Dinax BAAZEH 85 %
Tso T & BT 165 C
Toomvsr  |FEBTR EHTT R 15 C
SEARMR 9.9
0 HERERE (£7) 225 LFPM 6.8 TW
500 LFPM 5.2
0 EREINE 1.0 C/W
MEEESH (£ 8)

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

n IE R Vin=12V, Vour =33V, loyr=5A 89.5 %
n NSRS Vin=12V, Vour =33V, loyr=10A 875 %
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1.002
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0 2345[?8910

51D

MBEFM V=24V, Vou;=3.3V

12
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r CURRENT (A)

40 G0 IBEI 100 120

TS

UK
12V, 5.0 Vour (ZEFHRE, #HE =20 MHz)

30 MWDV

TIME (2 us/Div)

Aaonaies

HBEFM V=24V, Vouir =50V

12
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P

I CURRENT (A)
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W EUE
12 Vi, 3.3 Vour (EFHHH, #HE = 20 MHz)

20 mWiDiv

TIME (2 ys/Div)

30NE1 T

LU
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

WU
12 Vi, 3.3 Vour (EFHHH, HHE = 250 MHz)

20 m\iDiv

TIME (2 us/Div)
351370

UK
12 Vi, 1.2 Voyr (EFHRE, HE = 250 MHz)

10 m\ViDiv

TIME (2 us/Div)

AE1I

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

5A/Div

100 myDiv

TIME (500 psDiv)

51373
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12 Vi, 1.2Voyr (1A ZE 10 A BHER) R S A BENRRES
§ 16
W — ———
4 12
SADIv 10
8
| II'F 6
100 mv/Div 4
e
TIME {500 ,is/Div} 0 {_‘_‘_‘_‘_-_-_Hm_.— [ —
St 5'— 10 15 20
-
3.3 Vour BR#2EN, T css 3.3 Vour B2, Css=0.47 1 F
Enable Enable
3.3 Vout 3.3 Vout TWIDie
Tilwe Va5 S00 Dy
TIME {1 ms/Div) TIME {5 ms/Div)
51378 IriS13ad
HiEE
P —— ittt —— T |
: :
! VIN
1 - Linesr H i
N PR 0 s T1
! — ] ! Cini
I EN P ]
I:: = i i
kh i '
1 = i ' -
| L-—: I i ;
— 350 krz : 77 uM '
| 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
- =
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LMZ13610

— %1 EA
LMZ13610 SIMPLE SWITCHER® BiRiEHR 2 —3K 58 5 A A9FE
FR DCDC BAHE, BIREEA 10A HRE. LMZ13610 R
F—MOREE, ISR T B, AT IR
ERUE T

LMZ13610 o[£ —ANNTF 6V #1 36 V Z BB ANEEH, FF
RE—MEZ 08V N ANSEAHNMEBEE. LMZ13610
XFE 2 MNINERERPEARHN 3 IMERER AR oI Ak SE AR A ELIR AR
RAR. LMZ13610 2—HK U EHREMNEIT. HEFMUTREP
ThEE. #EHT. MAREMS. HELERP. EBRP. B
BRRE, FoIEs— M REHE.

LMZ13610 KRR 5

LMZ13610 827 Webench® #it TEMN®E X, ZTATR
i AR, BRMAMERE, N, REREETHERITE
SR ERFIE TR, THSBITAT LMZ13610 RAMNAT

®it,

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

¥ Cour
®FF Cy
W ERR I RFER

RIBAMBEZ K HTT PCB B9 /3

{ERED E2S (Renr Rens F1 Reyy) HOEER
RN, H— 2 MQ LREBHEEEET vV, MEESIH
ZiE, XTFRABEBEREAS (UVLO) MR, T BULEREH
ANBTFFBRES. NIBEESGHEFERER, EEFET,
WEB UVLO B MILE 43V (v, E#EF) .

ERARMEERRANAT, TEERGAERERY—ME

BREE. aRFEFNSE DESREEE-REFEN, LBIR
PELBRBRHTERET LMZ13610 i RIFNEEBTRE.

fERESIMMR At T — MR 1274 V IR, UM ERBESER
Rz, EEXE-DPMENRSHEELE (Fbn: V) 5IHH
DERR. s, FE—N 13pA (BEE) HFXEHER.
MEERM T HERME. WE,

FEESEFMNERRILRITAREBERE M RARE, KT

WABENBEEHEHA, XXM T T4HE UVLO ThEE. MR
THENIEREZER N BEMERS.
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, ZERREE EN AR 462V BE, NIRLR
E FREE, UREHARNBIHFELEN 5.6 V RALEITR
B, ELREEEET EN AN ITECENERT, TXA—
AN 6.1V FREN. BRNBFNAZILIBESRAFEEANRE,
AR B EIZFTNIELL.

BITAE Reyy IEMASMNIFERBEIRG. TRIBITEFEY
B Renr F1 Reng BREIUE Reny MEEAS, XER T IETE MIE
T AR,

EFATIRITIZRTRITE .

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

i IR M RATHRITE

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

— INT-VCC (5V)
LVIN |
13 A
<
< RENT S2.0M
S 422k
o ENABL
Vv 1 ENABLE | —P +
100Q ~ ~[RUND
<RENB
5AVZN $127K
1.274v

30151379

1: ERERAAET
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& HH BB FE A 4E

BB EHTMEEE Vour F1 AGND Z 8 A B T 895
EHRRRE, ZPERNHSEEE FB A,
HSMNER FEEB P RE Regr F Regg AEMBREHMEEE R

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

XLEARE—ANEM 1.0 kQ E 10.0 kQ MIPBESERRERE,

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%.

REMNHFRNIER

TR T AL A VPR R SR A AE > IR IR R T 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 AIRES, MR 1.6 msec 2—
MRBEBERE, BARABAEE Cx BRR. HKIZWAILER
— MR AR T E KB .

HEMEAHA TREAE .

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

Ces =155 *B0UA/0.795V (7)
KA 0220 F BRB=4E 3.6 msec BB EL.
mEA 0470 F BEB[BU4 75 msec (HE1E) BEERNE
. 047 uF BHENVE.

LEENMABIE 0795V B, hREHHEFLTIRETRE,

MmA 50 A NERKER. B8, UTEHERIFA—
RNERERTE (current sink) & SS AR Eb{FEGESN B A%

B
R AR ERE T
ERALIRES

Vi BEERT 4.3V (831E) FHAK Ve UVLO

BRI EE IR 53 EE 2R T

RIFMEEATFBRMIEANBRERE-—TEEY (FER
33V RAGHEH)  XB, NERMNHHEERTIRRNE
HEE, EROEESATMERIN EESTHRIBEES.
MiEFRIE LT R Rz BB EER) (B). BE/NT
0.15V]) . IREFFEM D ERRAITHLEEFEEASED 50 1A BIR
BROEmMENML, EXZEGET, REDEBESRNLESR
HE ERESEROLERR, REEXDALERREZRMAE

BRANRENNEETIBRN, XE-—MEZHEENEME,
EA Css BRI Rue FIER, WFRERINEEMIIFR T ER
RES LA —B SS/TRK LFH3F#id 0.795 vV, NARFHERE
BWNE 50 uA PERER TR KM,

3.3V Master 2.5Vout

Int VCC

50 pA

Rfbt
2.26k

Rfbb
1.07k

30151380

2: BRERIETRGA AT

Cour HIIEHE

BRABALSEATREN Copy MLEER. RIBREBAZSES
AR HMEANESE, MBNRNERENT 330 nF (T 6
Vour RF) #1660 uF (XF 1.2 Vour ) Z[E., MRBERR
MIKRR ESRET 15 mQ, MR RXE&KR/ME,

ATRERITREMHLUE, BICE—ME ESR (15 mQ) HER
. ANESEERRIRARBEANERHEE N 47nFXIR K
LRARBEFKRULASHER, HHEBSH Copr TMBET
IR AR B I A9 EE A AR FF R AL

WHERRAMFDATUBE A IRFBERFESORER — 1%
TEM (18) XitE., Ribzsh, BMBEREEEGHI0E. R
ESR RERMAVFX AMENT], BN IIEX THIAARET
KEBREEFRM.

WTRENSHEMENEA, TRRET — M REBRSE
SKE9 L 1E 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 AEHMEK (Ise). 3 MQ MKIHEBEIRF ESR 0 350 kHz

BIFF SRR (fop) -
9A
(0.165V - 9A x 0.003) x (

Cout 2
out 350e3

3.3V )
> 615 uF 9)

FEIBNE DIURLREHNRNGEERNRERER,

—MEENEEBEAREAE. B 330uF. 15mQ ESR #HE
EMEBRR/E— 47uF 6.3V X6R MEBARR/IBGERE, X
AAEVRUETHRBERLEY A ERNIMMEEE, b, T
PUEF—LE 47 nF R/ NEE B AR, BTMHEMR EMI,
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LMZ13610

Ci B9ES

LMZ13610 #ERBEWMAMEERMAB RS, FBRARRAS
BIERAMAETNLEN ANWMASURER, BABRRRTMH
ETMFBENERSEN., ZBARTNE TESRILERAT
71, BABRARMEE-—RELFREAALRERER, WA
EEAE, BALURERTEER TURE:

lein-rms = lout x¥D(1-D)

ﬁq: B D = \/OUT/V|NQ

(fEA—NSE, RIFERLUZ R TR AR RN 1 3
MEIAR L V=2 * Vour B) .

BENR/NEABRA 30uFX7R (3 X6R) MEABRRE. HA
EEEELNLANAEMNEABABESYE 25%. H9h,
FRERIYUETERRMNEETEERFA TS T, HEIEHHN
2 EBRARNBERPIRFRRUBESTHBNTELULS
R BHFAEAEREARHEEH UKBIZSH,

P+

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

WNF 12VHRAZE IIVEENA, & AVyHk 200mV (BIV,
#91.66%) . H foy =350 kHz, M.

3.3V 3.3V
10AX(&V)X6'12V)

350 kHz x 200 mV

Cn2 > 28 lJ.F

(12)

MBERBBALRNMNRREFTEBRAEMAMIERRE. BA
JRBEEMEBRS ESR MAHER. LMZ13610 B AR
ERMHAREE— N RIZIEM 1501 F 50V BB RER, BN
EHARFAFERAX BB,

ThRFERE IR B AR AR TR

Y ERRNEFRSN . RBEBORABALENTIE
Wi EHEEETRET SN TESR M, SHPLERA
BRME AR TRISHEERTES. ERENRITE, BLTE
SIRRFE 125C WRAFEEMNT.

SEF Viy = 12V, Vour = 3.3V, loyr = 10 A 1 Ty = 50°C K9
WITRM, BEATEFERTFTITRITEENIIEERERE
(0

Timax — Ta-
Oca < HMAX = AMAX g

Pic_Loss

BRELFEITHATMRME (0,0 X 1.0C/W, £ "B
" BB HE 85C IR LR MEMIITTZR AN P
Losse EEARAFH, HA53W,

125°C-50°C 4 °C_4345°C

boa< 53w W W

(14)

HTIEE| 6., =13.15, PCB BRESFMELKE, YEESR
MINRERARRRT, FAEEBRRER (ENSNESRSERE LB
2 R/IEH) HWEEHITENS:

500 °C x cm?

Board Area_cm? 2 ——

eCA w (1 5)

Hit, WFA PCB &Lk, FrEfs&/ NEfRALN 38.02
cm’ (EMEMKRLER 2 £FEE) . X2 6.16 x 6.16 cm
(2.42 x 2.42 ) M ERER. PCB AR LIEETRE
188, ATHREBRENMRE, TRBAXY 100 MELER 59 &
B (1.5 mm) 8 12 ZH (305 um) AT AL ERBEEEZERE
%A,

A—MEMNRITREFNTEERA 0. HXNFEHBERBER
TSR 0, (AITETAABY Mih 43k E, RRBNMRITA
BEROTEFRGSE—F. ERF 225 LFPM B=R. BT
IMHEPRHRE 0, 4.

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

(16)
&0, SEBAERNXRMEE BT ZEARRENRT
RIARA 2 FHEYT. SRNGERSIBHNBAERE/NA
BkE9 1/3.

WA — LR AT ERRER, ZHRETEA D3-PAK &
A5 B IR AR

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

PC thf/E1E5|

PC #2#/82 DC-DC H#BRIH— M EERT, MEODBH
BAHBRMTEIR EMI. i RBFEL oMM B R RE
DC-DC ### R EE SR, KLERME DC-DC HRBLX
HRES, 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 A S —
30151381

3: KEEINE

1. REG/MFXEFRBEHER.

mEEFRR, MBI EM WAEXE, & PC IRGBERH L
REAREHESRS di/dt BBE. FTEEBNKERREEES d/
dt 78, MRWMABERR (V) HRHRALES LMZ13610 B—&E
MEEE, BLZzrERBEaL I EBREZNSHRE.
FrIX, RZHE C\ RIZZER TSR LMZ13610 V), 1 PGND #
BEAMMT. XEFAXREMSENS di/dt @R, FHEKE
S EMI. LESh, MAMREEARNEENBRE—NERE
PGND BEEE (EP) A THFE.

2. HFE-NERER,

AT R%. BEHMEEA M HHEE LS N HZESRE AGND
SR, XAFMEERT AT R BIR N AR ERRANRLIE I E
%, MRLERY, WARMNEBSSEOHFTEETRER
FRRER G LB ESURIRTS, s, FIREEMSI 4 (AGND) E
EP/PGND B98 mihiE L.

3. REHEE FB SIHMEZRRE.

FWARIREBIER (Regr T Regs) BRLMARIE FB 5|
71, BT FB TRASMHEY, SHEFRTR/NNEER. M
Resr. Rese SIHAIELNIZE LMZ13610 A, D& AREH
DETREMIRERIE.

4. ERAFEITHDEEERERA.

AR SRS AR i N EREERE, FRARE
WRERE. ATRUARENEEERE. FHEG—REM
MRIFEERNELERZNH., IHMEEBREBEREIFR
HRILERHERE,

5, RETEBEIBZHRER,

FA—HHRASIIBEREREEEE PCB KR LMNEDFmE,
MR PCB EFENARE, BAREATIA hTTEEENEER
EhEE, ATHEESRENERAER, TFER—110x 10 RE
KREGTFLEES], XL FLAERE N 46.8 ZE (1.5 mm), &/)
W ERA 12 HBE (305 um). NHRREEBHEERHATH
#, PUESERKT 125C,

Hith 45

it it ERP

MEFB I EMNEEST 0.86V AEREA, MR ZH AR
BN EREHE A, MISE Vo, T,

B3 PR

35 (LS) M=is (HS) BRRFI BRI LMZ13610 1144 T R
fEMA. LS BARRGRNEIT BRI LS B MOSFET MI#HA
XM R BT, B—T "TIBEAAER" . ¥ L% MOSFET
RS, BESBERAKALAE. PGND SIHMAIBEL

MOSFET. RINiZER#BiT 13 A (#AE) | WEFRELLR
BEZILT—ANMFXAHNTS. FXAREERBREREMT

ZEIBHEIL, B, BREERMNE. DC BRBERATAS
tb, fn CHEBENA BARMELERR, HS BIRRGIHEER
R L% MOSFET MIEH. —B#NE HS BRME (#E
B4 16 A) . W HS MOSFET ¥ Bxdr, BT —1EH
Ak, BT HS BRBEE S Vo TH. 8B LS BRMRER
RS BNETFTRS R fon THREILERELN 1/2.

iR
B AV LMZ13610 MESR B HBAHUERE. ARIPIER—

ANFE 165°C (BAEME) B BRNAMAEALIEBIEII, IBERE
FERAFFEN—FRNESTER. EIZRET, £ MOSFET &
BWIT (S Vour TB) . o Cys BEABBEMBEH, IR
PR E B EAT RIS ARSI R RE AR, S5
BEEE 150°C (H#ERM = 156C) IR, SS IR,
Vour R LEF, HMEEFRE,

FERABHBROEA (BAERLELTSRANEEFETH
KA BUARESE TIEMEHIEE.

TiRERE

LMZ13610 B EF Bsi— M iRERE . EZBRAZBEN
A (X2, ERHFINPTARNEERZ B JEEFERR
B XMBENBEERRELN. TAMNTERFEEET
B7 EXMEXPHERETRES. AE—- EN EEFHF,
HEZR 18V MRELAZE 3.3V. AB=ZMARA— Cg =
047 WF Ay SS K, EFFAS{E]H Cos RE.
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LMZ13610

3: KEEHE

Enable.

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

g

TIME (5 ms/Div)

30151385

TEZSBMELSBER

EENHEFMHT. BRESELETRESSBERRN (DCM), K
HERSTHRASERN, HETETESSEBER (CCM). 4
% DCM HiEfElt, BESREREEFE—NFT lout HTEH
E. 7£ DCM 7, HERSFERRNETH, RisHFGHT,
XS BRERBRAEER. RELT DCM . BRFHER
BHEENENAREBRRTRE.

% CCM ., BRAEENFXRAHTREEES MEEXMN
BEENTEER.

THESEHT—ER, BFEE CCM (£ LMER) F1 DCM
BIEER,
CCM #1 DCM 2 1EiE=
V=12V, V=33V, I,=3A0.3A

T T T

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

TIME (2 ps/Div)

30151386

HE DCM / CCM i SRR T E AR T -

_ (Vin-Vour)xD

laer =
BT 2xLxfew (17)

RERAIMAB RN 220 H, ZBEREREFNRBALEN
BRALENAZEN - LENTEHER. RBRFETMNEE
SHABRMBEOLBER (A)) RN, A TRATRHE.

_ (Vin-Vour) xD

Ai
- L X fSW (18)
NARVy ARKBWARE, fo, BF A 359 kHz,

RERHER o RBBIRE o = | BEM, BARKERE
Ai B LR T RIEE,
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BB N FREREEIHFEFE (BOM)

VIN

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

Z
w

VIN

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

VOUT

I——F—ss

Vout

(OPT) :[ ]:(OPT) C|N2,3,4]: :[ < Reng 1 LOAD
5. 1V -
- = = = (OFT) i % RrBB
T — W\
ReBT
301513at
4
BB RAMEER - 1
SEIRE i SR 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 330unF, 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 42.2 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
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RSFRAZER (mm) A& s ]
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o to.s0 | - — —10x (1.2m
HENERER
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STAND-OFF
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-Feb-2026

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 ©)
@ ©)

LMZ13610TZ/NOPB Active Production PFM (NDY) | 11 32 | TUBE Yes SN Level-3-245C-168 HR -40to 85 LMZ13610
LMZ13610TZ/NOPB.A Active Production PFM (NDY) | 11 32 | TUBE Yes SN Level-3-245C-168 HR -40to 85 LMZ13610
LMZ13610TZE/NOPB Active Production PFEM (NDY) | 11 250 | SMALL T&R Yes SN Level-3-245C-168 HR -40 to 85 LMZ13610

LMZ13610TZE/NOPB.A Active Production PFM (NDY) | 11 250 | SMALL T&R Yes SN Level-3-245C-168 HR -40to 85 LMZ13610

@ 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 TlI'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 TI 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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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 4-Aug-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMZ13610TZE/NOPB PFM NDY 11 250 330.0 324 |15.45]18.34| 6.2 | 200 | 32.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 4-Aug-2025
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 4-Aug-2025
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 131
LMZ13610TZ/NOPB.A NDY TO-PMOD 11 32 502 22 7500 131

Pack Materials-Page 3



MECHANICAL DATA
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