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6.2 TR T HEE

UVLO H] [ UVvVLO ]
— JVin
SYNC/ Oscillator and
FAISYNC/ [ ] Frequency Slope
SD detect Compensation
L Vee
COMPI:J Regulator
1.275V —+
Softstart —{+ EA >—¢ = PWM v vvw ’—[:l Vee
Fe[ ] * >
Ves + Vove N >
T OVP Vsense [N oL
+ T >—» Logc |—»GD >— IDR
Iy
Vse P
Islope _ﬂ' &
40 pA + T T L——{ ]PGND
I ] . a
SEN I:J 8 I—%
AGND [lj—[>
A 6-2. LM3481 fi{bIh e HEE
6.3 i
6.3.1 L/E R

LM3481 HA%F X H B ()3 AR (OVP). OVP 1E 5 51 il (FB) ARSI ot AT AR ek S 45 51 B b fy o B
T+ % Vg + Vovp , fE&fiik OVP. X Veg Al Voyp BIBRAE , TEZ T 5.5 #4).

OVP ¥ S35 5] il (DR) AL AT, MTisaf| D% MOSFET Jelr. #£ MOSFET XM )5 |, % th fo R4 TR
A HEILE] Veg + (Vove - Voverys)) B, LM3481 F R IT U6V A% Vovprys) FIBRME , 2R 5.5
fr. FERAE OVP FARINA] | RS IE R BT

6.3.2 i B #/k

LM3481 [ A &R ELK B 3w B R R 2B Ay, B HEORE VIN SRS E . SRR T 6V I, il
IC fwE AL ; s 6V I, LM3481 1A &l fw & ik A A2 R M E . Mk IXsh 88 il HL Ik VCC
FAAMRSHIR LA (0.47uF & 4.7uF , BARIGT FET 25K ) o 520l S8 S5 B VCC 51

6.3.3 LKA LRI

LM3481 SR AT it i s 7 58 A AU e i) 10 T LA B2 T 5 i1 K038 J) 30 e 97 IR ) 60 B 7 P 16 42 o 2 B o
Peo BT TR AR, Bl A A A i oT DR RA IR IR D R . AL, WEROR IR P i R A M)
REFAME 5L D KT 50% o I E AR A ER E V.

HLURR S 7 S 0 HUBGAS AL I AT SR, JRHERIEE S Veamp 5B ERIZHIE 5 Ve #HATILRL. B
Rl BB R ( W01E1 6-3 FHTR ) ReRAEA HRES FL UL | BN RS 5 Veamp » THZHEIEE S5 I KIELH , i

VA
4

Vsamp = IL X Rsen (1)
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Vsamp HIETHAIN B My A1 =My 7355 5 HEES FL_ETHAN R BERE R Mo F1=Mog IEEE . Jorp, Mg J9JT%
FIEBE A HRBERRER T —Mog ST IR IWTIYIE B FERES R, IFHS Mg AT =My BISR R -

My = Mon X Rgen )
~Mz = ~Mof X Rsen 3)
ST TR
Mon = Vin/ L (4)
~Moit = (Vin = Vour) / L (5)
My = [Vin/ L] X Rgen (6)
~Mz = [(Vin = Vour) / L] X Rgen (7)
Mz = [(Vour = Vin) / LT X Rsen (8)

ik 6-3 s, HE R 50% i, At AP A AR A AR EE | Sz HlE SRR Me 1% . £/
6-3 1, TUECH AN IEIE I SBCRAERIE S A Veampoo 5 — DMIF RIS R, XA RN

M, _ (D"
Avsamm ='(M) AVsampo— (1 _D)Avsampo (9)
RO H , 4D >05 0, AVeampt KT AVeampoo HEZ , THRKEI. B, HEhdw MIah
R RECT N Oy T ORI S, BATLATREF

M| <
M
11 (10)
Control Signal Mg =0
Pl
bed Signal -~ \
‘erturbed Signal
g ﬂ(/ el \\ Mo \
e \\
AVsampo M1 \\\ -
\,
AN
Steady State \\ AVsamp1 +
i Signal Vsamp ! _/( PWM
Comparator
DTg (1-D)Ts
& 6-3. D > 0.5 BRI IR
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Control Signal
Compensation Ramp

Mg
A
VsL N Control _
A el Signal
7
Perturbed Signal—»,/’/
< My Vsamp +
AV, 0
same PWM
Comparator
Steady State
Signal Vsamp
B |
DTs (1-D)Ts

B 6-4. KMERIEAT 8 S IRIE B ARG
N T PIERAEERIRG , EHE S P T AMEREE , WK 6-4 .
AR, A Veampr MUSSIZEAFERIR N

M- M
AVsamp1 = '( 2 C)Avsampo
M + Mc, (11)
_Lz - Mo <1
M1 + Mc (12)

AMERRHE CAE LM3481 A BTSN . IR BLAMERIB ARy T2 K2 RN IR ZR , R T T M
SRR AT A PR AT

MC=VS|_XfS (13)

FEITRE A3 1, VoL R—WHBAMERIIIESE |, T fs RAEHITHIF R 55 5.5 M HEE T Ve HIIRME.

AT TR RGN |, IC WO SEHE 7 — AL ATT R, MEAE N SN AME R R . B
INEASSMBRLEH S R ( A11A] 6-6 s ) W LA AN RSB IR | A&l 6-5 s

Control Signal
Compensation Ramp
with Rs. Control Signal
“l\ Compensation Ramp
AVs ~ without Rs.
Y Mc
A -
~
VSL >
Y
\

B 6-5. {5 AN FEAS Rey IINASM IS AME
Hr,
AVSLz KXRSL (14)

K I8N A0uA FF 2 BEIT B AL TS A A2 . 18] 6-7 JEIR 1 T RBFAZ I B K X A Vg FIANF Ry fH
(RIFE o
NIRRT REFEAMERIE Me — @A AN, Hrhasid i Rey 5EEH) A Vgo

Mc = (VsL + AVgL) xfs (15)
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N TG BLGEBAR G , — MR BT e RSN BRI o BTN AR SR M AT S PR S AR A
bR I R AR . B AR R A REEAMEEI | 2SI R S R R RS R SR | AR R AR R R
FEL s 5 A0 A T T A R 8% L A AT LR

VIN
o
3L
D1 Vour
pl : ’e]

L

‘L Cour
DR [ Q1 ];

Isen

|
M\
RsL L
j Rsen
Csen —
v
& 6-6. B IMAMERIK IR R
250 T
f, = 100 kHz
200 %

f, = 500 khz—A/
20

< 150
g /4
2 Z T, = 1MHz
2] 100 /

50

0

1] 1k 2k 3k 4k 5k
RSL Q)

& 6-7. AVg 5 R IAIHIK R

6.3.4 STF T [FIERIHET

LM3481 )T 5451 2 a] dl i B> A1 358 o BEL 25 8 48 N/ F 100kHz 31 1MHz 2 [ fAF A8 . 1% HL P 2 ZiE B2 7E FA/
SYNC/SD 5| A2 ] , aild 6-8 fizn. ST 5.6 , LAWAE T 75 FF 802 BT i 1) e BELAE .

JrREaK 16 thR] T Al SR R T LB
Hrr, fs BEALN kHZ |, Rea FISRAL KQ.

3
22x10° 4,

Rea =
fs (16)

LM3481 m] 54N B[R . AN B s U EE AR FA/SYNC/SD 51 AT 2 18] , 4nl&] 6-9 Fram. Asc i~y s fH o
LR [FPAE S RN ORISR | BRI, R EIE S R, TP RMAR i R 15 B 28 5 B
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IR A Bk b (0 58 K T e g 1) R e, I HLFRB kb 58 % = 300ns.

FA/SYNC/SD 5| jli& ] FHAE W 51 I, il FA/SYNC/SD 511 LIl E B ES ( A REHEPESIE X |, 55
15 5.5 HJr ) , LM3481 R b IT R E AR AR . ERXEESRAET |, A A0S R YR RLRE R 2 R 2
5uA.

K 6-10 F11E 6-11 4 %U@FT?EEKIHM‘%EWDI’J T%iﬁ?liﬁﬁj‘ﬁ’]?%LﬁIjJ SITTR . SRR THEAT , H
FA/SYNC/SD 5| Jifi 42 b 2% i il B b LUK 2 Al 2 ﬂﬂ?%lﬂﬂ%aT?%Pﬂ IC. 7EM A 1A 2Bl [A] A0 A 5
I 30ps KPS T Kk AR

FA/SYNC/SD AN

&l 6-8. ST

Rea

FA/SYNC/SD l MNV %7

- -

- Freq. clock -
100 kHz to 1 MHz

& 6-9. R[5

Rea 10 kQ

FA/SYNC/SD

- MOSFET State
— ON - Normal Operation
OFF - Shutdown

& 6-10. PRI TN T HIKBrizsT

U

El 6-11. FEIPA T RIRBriEsT

40 kQ

FA/SYNC/SD

6.3.5 X /EHE (UVLO) 5147

UVLO 5| R AL P T 4w AR (A BEFI ST B . UVLO 3145 1.43V (( MAUAE ) 1P BFJEvEHEAT HL | T HL B
A3 FEBERHE BERIE Ven HEHATORFE. 24 IC B |, 2 UVLO 31 EL 5 u A i |, X9k F 2 S8URM | I H
UVLO <WrBI{H Vony DUEM TR I . W B XS E T B A E M Viy 5UIERR] UVLO 518, FE M
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UVLO 5|25 GND (1520 K 6-12 ) o L8 HT R I BERBIE B Ven AT UVLO Wi R{E B s Vgy 18 H
TR 17 A 5 R 18 KA s B BEAE

_1.43V ( 1.43V - VSH]

R8 = oo “ U *Ven—1.43v a7)
Ven
R7 = Rsx(m 1] (8)

R7

LuvLo

Vin
luvio

[
L

+

R8

VuvLosen

A 6-12. UVLO 3| e fH 5 2%
R R RAE S N R TE R A TAE , W UVLO 51 fy AT ge s idit UVLO 5 IR F s B . 7EIX P i
BUR, ATBATE UVLO 5| RN E: b 2 (R E R — /NS0 A, BABT I UVLO H & B3 RAE P

MRAFTE UVLO 5l Thae | 1HiEH K/ MEE HOKT 100kQ (1 R8 Al R7. iX#4 i Viy 2 UVLO BIfH .
UVLO 51t ] T Se8 s FAR I Dhfe . aniRA5 5% UVLO SIHHLE 1.43V ( MUBME ) BIMELL T |, s b st
e

6.3.6 LRy

LI F PE E R ( FE N T L IE ) #id 220mV I G L PR S 0% . LM3481 P EB I HL R 3 T
KRR 8 i, FFAEAG IR TH R AT — ELORFFIX VRS .

6.4 FFTHRAES

Z AR E L E N E RN RS UVLO ¥ A E SE B LUR P FA/SYNC/SD 51 I i B PHL ¥ & AR iz 47, sl LU N
2l FA/SYNC/SD 5| B3 BT % B AR 1B 1T

A FA/SYNC/SD 5l i , LM3481 Hik A\ Sz,
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7 ML FSEHE

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

7.1 MAER

LM3481 W] LL7EIESE Sl B A B E S BB T TE. DUF R & S Silisirmkit. 5A %S4 0
bt IR AR RAT B v (1 R A AR EMI R

7.2 # AN
7.2.1 HEEHF
R7
121 kQ ViN =5V
A ' o}
RS —L CiN1, CiN2
o 121 kQ |_ : y Ié13 . ;E 150 yF
SEN IN O Vour = 12V
390 pF 1uF -
UVLO lout = 1.8A

{1 Vee 1 | an 0
}_F co o i, 1 D1 + CouTi, CouT2
MP DR ! 150 uF
Rc Cc
226kQ  82nF FB8 PGND

A%

FA/SYNC/SD
Csent S RsEN
RraA 1nF 20 mQ
90.9 kQ

B 7-1. fFH LM3481 H A S0 R8s

LM3481 i WAIRINETH R4t THEH s kAR B S Fe oy Rt s . THERR RS I AT B a0 7-2
Pos. RS FEMUN (M, RS RRERS TIAZERE ) | THERESR AN HET. 58—
ALAEFHYF , MOSFET Q T3 |, I HEEEAF AR S o R, W D mi &, Do i h
A AS Cour T4

FESE AT, MOSFET Q Xl , I H =M IE M B . A7k 72 U AR T I BEEAL 4 B SOt A 2. X
PN JE A BT B R R T A o B e PR E AR

AGND

VOUT = ﬁ
D (19)
( 21 MOSFET I —## ¥R ) 5k
Vour + Vb1 - Va = V": _-DVQ (20)

Horh D ZIFRIE L |, Vo 2 B IER KR |, Vq /&2 MOSFET Sl (K. LRS54 17 TR S
(PR AP
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ViN L D1

Vout
l PWM —|% Q l Cout
L L D1
l__‘ j L_% + Vout r‘""—ﬂ.—f—% + VouT
VIN I COUTl RLoAD VINIT ( l icom—l RLOAD

B 7-2. TR AL A

A BRI
B. ZALAERAM

7.21.1 WIFER

N T IER BN TR Bt ARFR LTS8 RV S R . e IR Y A I R R
AR . XD T ESHOR 2 AT T SCBLIE R R GAT I TR #%

7.2.1.2 FE4EHIRE
7.2.1.2.1 /5§ WEBENCH T A &3

A bAL | LM3481 #3443 B WEBENCH® Power Designer 612 & i % it

1. H% , MANER Vine VouT AT lout B3R
2. fERMRAE IR RCE . BRI AT R SO B BT SN AR (TI) () H A A TAT @ o7 St
1T ERE
3. WEBENCH Power Designer #fit— 3 5 ffil Ji 2 & DL 2 % 41 SIS0 B A oA A B2 17 O I P R B
4. RZHIGEHT , BEATLL
o BATHAMGE , WEE B UK B R
o IBITIVEREMTE , TR RS AR IAERE
o Rl EE A R T RS H R A CAD K ;
o FTENIT )T 20 PDF &5 S5 RIFE LR,
5. A< WEBENCH T EfiE4{E R |, i5VilH www.ti.com.cn/webench.

7.2.1.2.2 IR BT
H 28 e FH R g AN RE e E 2 — . B 7-3 B T HEESS BIRIE — DN AN AL T L. T R JEK
R IR

i
Vi = L Lo

(21)

18 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM3481
English Data Sheet: SNVS346


https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=LM3481&origin=PDF_DS?litpdf=snvs346&litsection=application
http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com.cn/product/cn/lm3481?qgpn=lm3481
https://www.ti.com.cn/cn/lit/pdf/ZHCSTT4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTT4I&partnum=LM3481
https://www.ti.com.cn/product/cn/lm3481?qgpn=lm3481
https://www.ti.com/lit/pdf/SNVS346

13 TEXAS
INSTRUMENTS LM3481
www.ti.com.cn ZHCSTT4l - NOVEMBER 2007 - REVISED DECEMBER 2025

NN

f f -t (s)
D*Ts Ts
(a)
Ip (A)
A
Vin ~Vour
\L \
Ip_AvG
=lout_Ava
Pt (s)
D*Ts Ts
(b)
Isw (A)
A
Viy
/ /
Isw_avG
-t (s)
D*Ts Ts

B 7-3. (a) RS (b) ZREHR (c) FFRBR

SR V() RIEER), W dip (tydt BAURIEE ). BRI, 0 T45 5 FSN B R H R RS o B B O DUE E
(I R AR

B B I R, RS ROR | (BT ) A AL (MU R S R BT
RO URAEZE R ) o R AL KT I, DU RS i 26 I — A () O M R T, I LB 4 DA R
BRI T IR AN I, R E S L | 36 RS LU S Sl T . AN R s
ST B B TE e SRR FIBAT . B DA SRR T | AU L L R 44 -

IL> A (22)
lour DV
1D 7 2flL (23)
D(-D)V,,
L g 2|OUTfS (24)

WEFERD Loy LABRE /D Lo W WANIEESR R (2 x Aiy) BB I 1 30%. N HUBES & & MRS R Lot 55
I FL R R TP 2 B SRR F i AETH R B as

lout

I, =

L=1D (25)

I peak = IL(max) + Ai (max) (26)
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. DVn
A= s (27)

XIS ML FEAUE B e T I LB RS R o ARG I AUE A IR | AR 2 35 PR AR R AR AR

LM3481 7J 358 Jy AR i AR AT T % o T SRR B Iy, e e vl DA AR 3 NI MBI AT . LR
ERCNE, HURES A LR T RE 2 Iz e T O, R RAE R AR T

LM3481 Al £ QA HIIR o JRER T ORI AR i it 5 b T o B0 A e H YA I

7.2.1.2.3 X} BRG] A T

f R AT DA P o R S5t | 2 T 0 B 23 TR AR AT R AR, ARl 7-4 R . PR B AR RIAA DR S5t
By 1.275Ve AT DU AR A 30k Req M1 Re2

- Ret
Vour = 1.275 (1+ F{Fg) (28)

F AR S5 5 AN 5| A2 T8 8%— 1> 100pF HL 78 25 R P IR 7

fi 4 o e 0% B2 (3t 0 o K LR T AL FEL R Ry P20 2 ity mi BEL b7 2 ) v T S5 T R URUAS DN R B L IS Visewse
i, (LR . 17 5.5 #> FHEE T Vsense MIFRME. X AHE U AXER

lsw(peak) X Rsen = Vsense- D x Vst (29)
PRLETT R VAR L 55 LUK BRI (i PO

lswpeak) = IL(Max) + A (30)
B, TR e ffeds

| ) loutmay (D X Vin)
supeak) = (1) + (2xfsxL) -

ZEREMA AN E] Repy HIRIE

Vsense - (D x Vsi)
loutmay (D X ViN) ]

RSEN = |:

(1-D) T@xfsxL) (32)
18 VN BB A B ME 261 R VPl Repn , JRIEFRTHEAS AU B /) Reeno
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Vin
L
D1 Vour
=I1L a o
DR Q
E = COUT
Isen b L $
FB L % Rr4

<
i Rsen

B 7-4. B EE
7.2.1.2.4 HHEHSI AR R BIRF
an A A AMERERAMEHIHES (152K 6-6 ) , WERIEHIE S BB S , XK R IR &I = AR m .
MR Ry , IXEHEHIMBIEA KRR AMET . S HIE Veg Bl LT ARG -
Ves = Vsense = D x (VgL + AVgy) (33)
HA | Vepnse /2T 5.5 #amE XHISE, M AVg &7 6.3.3 #iF Frid 4 A N &l R a2 . X% Reen
H1 A= O

Vsense - D x (Vs +AVg1)
louT(max) . (D x Vi)
(1-D) (2xfsxL) (34)

l:{SEN =

WER, T WATAng AVg = Re x K, Bl R WA T4 5 —Fh sl B HRIRER H1 A7 ik . R BT, Re
TR BIERRE S DUOREF Isen 91 I ER

7.2.1.2.5 DIE_RELT
Fh R 4 28 W B OS2 85 BN, AE P R T P B R, T AR O VA i U A T R R R ) U
. “HRERIBUE RN KT BEE R . AR E R T MEH LR ATHE

IpPeak) = [lout/ (1-D)] + Ai_ (35)

FETTRE 35 1, oyt A I , T AL ©AER 7-3 g L.

T o A 0 5 FAO U L S ) P P 55 A T i Y PR T o A A ZBRE A A PR B S 1) LTS o Dl TR IR, A
PRV I 1o s e 9 i — A

7.2.1.2.6 27X MOSFET %/

LM3481 1J3x3 5] (DR) WA 4UEHE 2 AME MOSFET WMk . fEF R | 4 N V438 MOSFET (it
FIHURES |, MEBOEERIH . KB 5IHHEE Vpr BURTHIANBE (1EZS0H 7 5.6) « (ERZHNH T, 7 LUEH
W MOSFET. X THRACHIH A |, SAEH 72 % f°F MOSFET.

FTik i) MOSFET H#:45HI20% . %4 MOSFET o< S 5 s
® EE&/J\]‘EEHEEEE VTH(MIN)
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 SIEHTH RDS(ON)
- MR Qg

AL % Crss
HRRIRIF BT Vosmuax)

MOSFET (5 WRiRZS HUE 2955 T4t il . MOSFET 1 Vpsuax) A AUK T4t Hi . MOSFET (¥ T 345 6 1]
93 A FER S RIT RAFE B L AHAAE . T % Rpg(ony RAGH FEEFE. FHIFE Pconp & MOSFET L IR
ik, FmOKFHBAEH T

IOUT(max)

1- DMAX

2
) DuaxRos(on) (36)

PCOND(MA)() = (

Hh | Dyax 2K 2.

i VIN(MIN))

Duax =1
MAX ( Vour

(37)

FERTF RIS |, TFRIAFETT fe 2 B AR B KB 7 -

H1 745 € MOSFET fEIg 1T I AF A RN A AR AL, BRI AR METHSOT G Bk . %, %> MOSFET #ila R 5A 2
PR HME Rk A R4 R . JrfEat 38 U FEaK 39 KREUH T anfal v S F G HFE

ILmax X Vout

Pow = e X fsw X (tLn + the) (38)
_ Qﬁ) RGate
tth= (di + 5 X Vor - Vgsa (39)
7.21.2.7 A BEHEH

T T T e 4 28 10 N i A7 70 FELRES | DRI N IR e BB S =M, W | 7-3 o . HUBES I PRGN LA
PRACHE AT A MR SO I . (B2, BEE A BRESRE/AN | MANGEE SN, SNBSS T RERE T
A
. (Vour - Vin)Vin

ICIN(RMS)=AIL/\/§=(7\/§ VourLfs ) (40)
HINHEA RN AT TR . REMABERTAENH P2 EE | (B HEFE TR S EHTAH B
fER . BRI, RIERE—> 100uF 2| 200uF Y6 FH A AL I A4 . W R AE AT 100uF B91E , W HUAR A Bk
FF OG5 (1) 1) @ AT e 2 LM3481. i T HEmithae , JUHEY VN KT 8V i), #ER Nim i F 20 Q HLFH#%
KAt RC JEHgs . MLHPHA S Vg S ES , Rl — A SR RS HEEER Vi 5 (SR 7-5) .
MWHCE PR 0.1uF B¢ 1uF P E AR . KA BRI B A 45 R FECES 1 70 FE BE 2% 10 3 — 00 5 4\ FeL %
.

Vin

l CBYPASS l CIN

Bl 7-5. F&IK IC BAME S

7.2.1.2.8 it HBF#HAT

T e 4 v 0 i S P AR A A LKA TE AR IR BRI IR DRIE , AR ART KBV GUR AL . R g
32 R % AL B B KB TR AT o i L R A TR AR AR RN
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COUT(RMS) = \/(1_0) ['ourz # + Ai; ]
(41)

Hr

2Lfs (42)

*H D ’ 5?[3[3%:]: (VOUT - V|N)/VOUTO

AR ESR AN ESL B 80Uk . Al A i Ad 2K ESR A1 ESL U HIZR RS, DAL ReRE AN
Rarp s . BN A RMMEEHEAESS. RMWEEREVHEBHEERNESYHEHE RS, Sanyo-
OSCON WAL 2 AR

7.2.1.2.9 BK5) 48 Y HE 7R 456 7

DAZTE Voo 5IHITAT PGND 5l 2 &R — MU M & 55 AR, MR EW BT . 1Z AR gt N
MOSFET IRz#% It 5 HIBFAS HLgR , FFXT 32 il 4% 10 o 30 YR R b A7 BB . WU — A 0.47uF & 4.7uF Z 1A
LA A% o

7.2.1.2.10 74

U VELH T MRG0 T B B G A AN EE T RO T IR SN AME SR, 21 ( AN-1286 LM3478 71 /4 17 11 a5 H #f
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) [4.ooms 25.0M5/5s 2 5 2.32V |
i 3 1M points

(@ 1.00A 2 @ o0V &

B 7-6. SRF LM3481 FHEIRAHAEEL A 5V MNEE. 12V S B EFESRRKEIER (C1 : BREHER |
C2: Vin, C3 : Vout)

7.2.2 # 79 SEPIC $£#4%
R7
10 kQ VIN = 3.0V to 24V
A 9 O
Y 1
D2 £ CIN
5.1V |_ L., ;Em uF, 35V x2
ISEN VIN 10 uH
0.47 uF 1 uF, ceramic MBRS130LT3 V, =5V, 1A
Rc Cc uvLo Vee — T ° pl ouT '
4.7 kQ 0-I1| uF | Cs D1 _LCOUT
\ I | comp DR .I; a1 L2
IRF7807 10 uH 100 wF, 10V
FB PGND L :
\4
; AGND FA/SYNC/SD

R CseN— < RseN
FA 1nF 0.05Q
40 kQ

B 7-7. £ LM3481 {8t % SEPIC ##38

T LM3481 #Z=HME0 N ¥5i& MOSFET , ‘] T SEPIC ( Himy) g ikt s ) NH . B 7-7 R T —H
fEH LM3481 1] SEPIC 7w, Wil 7-7 Fiow |, frH R AT DA T8 T 5\ L . SEPIC {5 99 4> HL s Es Sk Tt
R N R . FEKES L1 AT L2 AT DRI n RS | AT DU — M AR RS ISR | Ko E
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AT R I S BN AR SR A e A P 2 S S RS VR T B SR O RATE T T AR E AR
Ao IR AR R SRR S GRALE DY L1 AT L2, AT DAR/N N SRR R

HI T\ S A7 AE FUEES L1, SEPIC k7K T TSR T % . 5THE A HLE , SEPIC [— A2k
LA A Z PSS . AR Co KA SRR | IR O e s A SR AR . Bl , B/
FESRHIN , SEPIC R T # T I AL . IX RS ZIF ORI, farth s B 2 OV, fETHE#Heds Tt , vt
FURE R 25N FL T 25 — W T P

SEPIC #1555 tbH R4

V, V,

ouT * DIODE

D

Vou'r * V\N - Vq * VDIODE

(43)

1 FEEN 43 1, Vo & MOSFET Q1 (1) SBIRZS HUE |, 1 Vpiope & B I IE M K F%.
7.2.2.1 $HER

NV IESREBEN KO RS, Bt AN RHEUTSHC: A ERTEE . S A s R EA T S BT %
R XYL ES ek A TS DL R ST N o R

7.2.2.2 FEMEIHEE
7.2.2.2.1 1% MOSFET #7

IR g — k., MOSFET M 225 [E 1) 8 Z 2 M B Hh /R S Vinguinys FIEEFE Rpgonys S M
fif Qg LA LA Cres MEKIRIEHLE Vpgmaxye SEPIC RIS I 50 At e it R a4 i

Vswreak) = ViN + Vout + Vpiope (44)

HFEN) MOSFET R & LR 24 -

Vbsmax) > Vsw(peak) (45)
VI SRR R A H
A||_1 + A||_2
lswpeak = ILiava) + lour +——F—— (46)

For Al g A AT 435t FRRES L1 R L2 Uk e ] HLBRE SO FRLIAL -
WAIFRMBITR ARG g

I‘SWRMS =\/ |]SWPEAK2 - lswpeak (Al * Alpp) "'w D
(47)

7.22.2.2 iR _REXE
PRI DA AR W 20 e 06 A BRI PR AR S ] FiL S« fE SEPIC HfY | AR IR (A FLIR -5 T R U AL IR AH 7] -
TARE I ORIOIRAS i R B AR S I RN Vi + Vout. STHERFEHEERML , ZRE P BR S Tl . 8
fa Y R
7.2.2.2.3 R L1 FI1L2 %4
FEEME PR RURAS L1 A L2 SRORSFIEE st , 25U 24

FL IR )~ 38 LA
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LIAVE - 4D (48)
ILoave = lout (49)
AR SO0 FRL , DAMELE 0 BER T SRR AE
R AAL
IR
(50)
_ (VIN 'VQ) D
ST (51)
PREFZEAE 1L > A2, DI RIS Tl == 4 LR L1 Fl L2 fe/ME -
(Vin - Va)(1-D)
2louyrfs (52)
L2 > (Vin - Vo)D
2lours (93)
H B I IR, AR IR FRUER SR AN 21 A
| _ Dloyr +A|i
L1PK 1-D 2 (54)
AlL?
lopk = lour+
2 (93)

L1pK 20U T FELIATARS I FiL BH 15 B 1) B R BRE AL

LA R AT ARSI 30 S e ME AL BAg /S NSRS R S0 . SRTIT L AE Al DT Iiqave B9 20% )5, X
H BB L AR AR AN

IR L2 RER ISR s/ ME UL, TR Al AT B Hh S0 )

lour  Alie
wor= (F5+75)

(56)

Hr, ESR Jyfir i FL 2 #4810 S5 3008 B P o
WS L1 F L2 RS R —AMis b, L1 = L2 = L. Wi H Bl 2L, FiRFTE AR R,
7.2.2.2.4 AT

WZTF IR ML AU Iswpeak P LAMSF AL A U L P R B#EAT IS, DASESR At it i . mT DA AR
/Lx\ﬁjiff%%ﬁﬂ%% RSEN .

_ Vsense - D x (VsL+AVsy)

RSEN ISWPEAK (57)

7.2.2.2.5 SEPIC H 255470
SEPIC H 7 #% Cg MIEFER T AR . SEPIC HZESS 193 7 i B B =04y

! =/l 2
corme \/ SwRuS (lupkz -l + A|u2) (1 'D) (58)
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SEPIC Hi &% W ALR AT A T4 1 R MBS RBA T iR AUE(H - X — Rtk (45 SEPIC AEH & & A 84477
MR BN Th 2 RN (AN THRASEAR ) o SEPIC ML 38 AAIE B 6 il T S N LR . S AR
SMT s fE £, HAN TR & BRA B A R R RAUEE. TR A S, Hl T KR, Ik C
AT B AES ERERMECR , JFH&E C EME R A MM &I, Aff A S E ] T 7T LU 2 277 iR
WHUEAE T RTHE LN . Cg A1 LA ZIAMFAERE R T , AT 00E iR as M. SEARMRERE T 2500 -

LCsAVE = (L1)AIL (59)
Horp
AV o Your ) lowr
e .
/& SEPIC HIZES LISt HE |, T
Al = (Vin-Vq) D
(L1)fs (61)
FeA A L1 SUB AR T LR RE P & 2R Y Cs HYBR/MA
o2y T\jof (62)
7.2.2.2.6 A EFHLT

BT R ge2kl , SEPIC M NG BA — /N e kgs . Bk, M\ RIESN =MF. RS ARR H
RARAEE R M JR ISR . (H2 , BEEM NI/ | BN, SN r R 23 1 2 5 AR fLAL el
TRAH -

Vin-V
ICIN(RMS)=A|L1/\/1_:%( |(r\|1_1)fo)
s

(63)
B\ AR AR N RENS AL BN T IR . SR N R AR AE SEPIC BRI AR A EEL (AR B AR AT RE- S EUHHTAR
HAEM. BBt RESE—A 100uF 2| 200pF JEH Y H005 RS . QR RS 100uF AOLE , B ST E1FE
BT IRMGE S (1 ) A e 5200 LM3481. O THemitERE , JUHZ Vin 0T 8V I, dfEs A /1 20Q HifH
GORIEH RC JEPAT . A S Vin SUBIEEC , JFRTR DS R R ERIERS Viy 511 (EZ A
7-5) o MWECEFTE A 0.1uF 5 1uF MR ARS. KA ERA R SA RUEEAR E A i 0 — M S f A
HLRE S .

7.2.2.2.7 FiiH F SRR

SEPIC % i LA 3 BEUG AR AR H RV SUB IR , X5 TH I B e 0 H PR RS 2R R AbL e a3 488 Th OB T AR R
Hith M AL

lrms =\/ |:|SWPEAK2 - lswpeak (AlLt + Alo) + (Aluy + A||_2)2:| (1-D) - lour®
3 (64)

fmth FL A AR ) ESR A ESL EL#ZH e S0 . TR et f B AT ik ESR A1 ESL B 7R 4y, LASEELm R AN
REUBA S . O T SCBUIRSGR , f DU S o 8 R MU R B L A 9 . R IR SR S W i L A s AR S
4. Sanyo- OSCON HI a3 8l % J2: My B LA 4% -
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7.3 BRMREWR
LM3481 7] i 48V A AE A K 2 M B R VR B Ris AT . IR IZRE | UREXT VIN B HEAT O/, DA S 2 2

SR LS AT I 48V LR SR BRI FEM . SN UL BRI 2 AR, AT DR BRI S A & S BUR T VIN
UVLO 1. G AR A B, B 1 IEW s R SRAL | EF BRI R R R .

7.4 )R
7.4.1 G5

BT P FELBRAROAT JRy A 40 T~ LM3481 S8 T Rl 4 R H B . 15, #RHb-1 T A T AR 6 AU DLIEAT B 5 Hk
WA ZSUEA 1 2 (R i AREARTT SRR A AU RE IR o T SR i 2 2 R RO DT SR 88 AR o FEBLRERAFh , BN IR
(K BRI I AR 2R B 2 HURR S AR AL B Ldi/dit IR S QUG o 22 7 A PR A AR B A ot LR R B T . 3
ey Az R UEENGE P 0] g X e AL N BRI (M), IF A& SRR EPERE MBI [HIUL | #EAf R Al G A AN i
TR, SRR X AT OGS RN o R AR AR A R AT PR B AR R 5 B2 BT SC MR FE S o IR S 2 3L
LRSS, T B A N, R LM3481 R FINIKIJT 46 B AT 250ns R FE [RDR 2 e 75, {5
FEH BRI 18] 2 J AT m] REAF A — LEg s

F B AT R A R PR B AT PR RS T RE /Do [ 7-9 JIR T TH IR e 4 as iR FRLRIAT Bl o TOTT Ji L 18T v ) R
LR FUARE T R TESD , I R R T RS T IR SN . AT S L P B 1) F SRR
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P R N FL A AR DR AT RESEIL Vin 51 IES: |, JFAESEUT GND 5| A B .
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Z %] AN-2094 LM3481 SEPIC Witk . ARHARBEABFEARMELZEFE , &
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8.1 A FF

8.1.1 (/5 WEBENCH T A E#I#f 7%
sl | T LM3481 231 IF 15 WEBENCH® Power Designer £l 2 5& il % it .

1. B2, AR Vine Vour M oyt E3K.
2. fEAMRAEREERRCER . HEEA A S B ST SEOPE R SN (T A mT 47 fif vy Zidk
1T ERE
3. WEBENCH Power Designer $&fit— 3 5 il it 2 ] DL 2 % 1 SIS0 B RN oA A B2 17 O I 0 Rl B
4. RZHIGEHT , BEATLL
o BATHATE, WS E B LUK R R
o IBITIVEREME , TR FERAR IAERE
o Kl ERA R T RS 2 A CAD M ;
o FTENIT T 2K PDF &5 S5 RIFEIL R,
5. % WEBENCH T Efi#41{E 2 , 515 www.ti.com.cn/webench.

]

1.2 XX

MRS (TN, RS

TN RS (TI) , AN-1286 LM3478 J1- /% #5175 H #M 2

NS (T1) , AN-2094 LM3481 SEPIC iF15#K

PN RS (TI) , AN-1229 SIMPLE SWITCHER® PCB 77 /751
ML ES (T1) , 330mW AC 2 DC /M a4 45 7

8.2 BN I E B

TR T BE A | W SALE ti.com.on B SO . A A BRI A2REF BEAT VMY | B R Rl
BB FE SO, ARSI AL OB SR A BT I Rl g

8.3 TRFHIR

8.4 TEiT
WEBENCH® is a registered trademark of Texas Instruments.
SIMPLE SWITCHER® is a registered trademark of Ti.

A B bR 8 9 % B AT & R

s
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www.ti.com 18-Dec-2025

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 ©)
@ ©)

LM3481MM/NOPB Active Production VSSOP (DGS) | 10 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SJPB
LM3481MM/NOPB.A Active Production VSSOP (DGS) | 10 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SJPB
LM3481MMX/NOPB Active Production VSSOP (DGS) | 10 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SJPB

LM3481MMX/NOPB.A Active Production VSSOP (DGS) | 10 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SJPB

@ 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.

OTHER QUALIFIED VERSIONS OF LM3481 :
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https://www.ti.com/product/LM3481/part-details/LM3481MM/NOPB
https://www.ti.com/product/LM3481/part-details/LM3481MMX/NOPB
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Automotive : LM3481-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/lm3481-q1.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O 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
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM3481MM/NOPB VSSOP | DGS 10 1000 177.8 12.4 5.3 3.4 14 8.0 12.0 Q1
LM3481MMX/NOPB VSSOP | DGS 10 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM3481MM/NOPB VSSOP DGS 10 1000 208.0 191.0 35.0
LM3481MMX/NOPB VSSOP DGS 10 3500 367.0 367.0 35.0

Pack Materials-Page 2



DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W 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 MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

NOTES: (continued)

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