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LM3481-Q1 HA & X th v 13 S5O/ 9 (OVP). OVP fE S i 51 (FB) Al o 4 SRAT AT IR 05 fsz 15 5| B0t ) P
J& ETHE] Ve + Vovp , Al OVP. 15K Veg Ml Vovp HIRME | 165 11 & U471 57 -

OVP ¥ S8 5Rah 5] il (DR) A MK HLF , 5| ZhR MOSFET J%li. 78 MOSFET <l )5 |, %t H Rk T F%
M HEZRE Veg + (Vove - Vovp(Hys)) i, LM3481-Q1 ¥ e, A< VovpHYs) MIRRAE , EZ E T
FFIE B . fERAE OVP AR | RERKAR S IEFIZIT.

6.3.2 fREHE

LM3481-Q1 [N &5 &K H N &5 0w B R R A g |, B Bk A VIN S B HE . S ANBEERT 6V i,
OIC B ZMNBIE ; GHEE T 6V B, LM3481-Q1 [ A 3 B i 6 Ak AE S 42w B . WA SR ) 28 FiL 5 H R
VCC TE— NP RS ( 0.47uF £ 4.7uF , BRI T FET E3R ) . 52BN B EFEmME VCC 5
fikn

6.3.3 Rl HMERI

LM3481-Q1 K B A s il 28 o r A s s 0 2 T 38 T 6 (61 4 P38 0 U L R o 0 i R P 425 sl A 1
ek, T RILE R AN, B A A S H T DR FE BRI R G, AR, W R R0 ik A R A A
MR AME | M523 D KT 50% 4 3 E AR AR 2 1.

HL R e ) 7 G o 0 HUBRS HUAL I JEAT R | JRAE RIS S Veamp 5 W EAEIISHIE S Ve BHTILEL. IR
i P Reen (41 6-3 HHAT/R ) HRAE (1 HURRES FRUIAL | BN LRSS Veamp , MHZHBIEE S5 I RAEL ,
3
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Vsamp = IL X Rsen (1)

Vamp FI_ETHAIR BERER My A1 =My 7351 5 BURES B LTI FERER Mo Ml-Mog JIEEL . Horh, Moy 97T
FIEE AR RIER T —Mog JYTF IR WTIHIE A FEES R, IR HLS My Bl =My BISRRIE -

Mj = Mon X Rsen )
-Mj = -Mysr X Rgen ©)

XTI
Mon = Vin/L (4)
~Mot = (Vin = Vour) / L (%)
My = [Vin/ L] x Rgen (6)
~Mz =[(Vin = Vour) / L] X Rsen 7)
Mz = [(Vour = ViN) / LT X Rsen (8)

Wk 6-3 s, JE KT 50% i, MR SRR BT R ARUENE | HAEHlE SRR Me S T%. £/
6-3 1, FHGR K NESE N2 SECREERE TR A Veampoo TEEE —ANTFRJE WIS AR, XA AR
AVsamp1 E‘]%ﬁuﬁ% :

M2 D
AVsamp1 = '(M) AVsampo =" (E)Avsampo (9)
IR 9T, 5D >05M , AVeampt KT AVeampoo HEZ , THRKE. B, HEhEdEw MIa)
R BTN, Oy TR IRIRBIE SUCE, AT AIRES

M| <
M1 1 (10)
Control Signal Mg =0
<
bed Signal 'y \
‘erturbed Signal <
) ﬂ\//// \\\ My \
e \\
AVsampo M1 \\\ —_—
\
AN
Steady State \\\ AVsamp1 —_T
i Signal Vsamp ! _/_/V WM
Comparator
DTs (1-D)Ts
& 6-3. D > 0.5 B I 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
DTs (1-D)Ts

B 6-4. KRB AT 8 IRIE B ARG
N T PIERAEERIRG , EHE S P T AMEREE , WK 6-4 .
AR |, A Veampr MUSSIZRAFERIR N

M- M
AVsamp1 = '( 2 C)Avsampo
M; + Mg, (11)
Mz - Mc 1
- <
M1 + MC (12)

HMEZRHE A LM3481-Q1 AN R R UL AN R R AL N 1 2 K2 BN R EER , JLE IR T JF 50
o BRERATEH LR A3

Mc = Vg x fs (13)
e FEA 13 | VgL /& W EBAMERME IR B | 10 fs SRS HlRR I MR o A F4FME oy e E T Ve IR
8.

AT R RSN RGN |, IC WEIE S 7 —DNEATT R, DMEAE T ZN MBI MER B R R . B
TSN AR AS Rey (( W11E] 6-6 Frz ) AT AME AR MR , Wi 6-5 Frm .

Control Signal
Compensation Ramp

with Rs. Control Signal
“l\ Compensation Ramp
AVe ~ without Rs.
Y Mc
A <
~

Vsu > ~

A

&l 6-5. [ FI MRS R ISR R4S
N l:':‘ b
AVSL= KXRSL (14)

K I8 A0uA Ff 2 BEIF I AL TS A AR . 1] 6-7 IR T IF I AZ I B K X A Vg FIANR Ry fH
(K1 o

MRS TREFEAMERIE Me — M@ A, Kb asid B Rey 5 A Vgo

Mc = (VsL + AVg) xfg (15)
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N TG BB ARG, — MR BTG RSN 5 BB AR A o BTN AR AR M R A B e AR
LR RIS A 22 i BAT AR R M RERAMERS | s A R 5 i AR AR R 2 AR, e S SR 2 iR 2
s 5 08 DR T T A FRLUR S FRLIATEAT LA

VIN
o
3L
D1 Vour
»] ' o

L

‘L Cour
DR [ Q1 ];

Isen

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

f, = 500 kHz7,’/
150 744

s
g 74
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 IR FBRHT

LM3481-Q1 [ FF A% v] il I B AN F0 0 FE BH 23 2 8 A T 100kHZz 2 AMHz 2 [l AR B . 1% H FH L AUE B AE
FA/SYNC/SD 5| N4 1] |, W& 6-8 fin. &S 75.6 , LA E BT i T 5= 402 BT 75 1) e PELAR o

JrREa 16 thR] T Al S AR R T LB .
Hrr | fs AN kHz | Rea ERALA kQ.

3
22x10° 4,
fs (16)

Rea =

LM3481-Q1 A 54N gl [F20 . SR e i H/E FA/SYNC/SD 5 A2 8] , 4nl&] 6-9 s, S iy s
BEAS FTAEFPEAE S B RN ORAFIERE | BRI , R IIE S 2K, TR di 2 0 15 s P S W .
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VLR AL ik (4 B8 JE R T e e i s b, JF BLIRPB kb 525 = 300ns.

FA/SYNC/SD 5| jli& ] FHAE W 51 I, il FA/SYNC/SD 511 LIl E B ES ( A REHEPESIE X |, 55
Bel 4 THAE ST ), LM3481-Q1 K IETF SR AR AR AR . FEIRBESR AN |, A 8 A R L Rl
5uA.

Kl 6-10 FIEl 6-11 4 %UmTTfﬁﬁiﬁﬁﬁ%ﬁ*Dm *%iﬁ?liﬁﬁﬂl’]?ﬂﬁ% TITT 5. EPRPFFHAT |, K
FA/SYNC/SD 5| Jfl % Hhy 2 5 il i Bl LUS 72 MR 8 ﬂﬂ%?lﬂiﬂa‘”m—filﬂ IC. AU 19 48 2 B [ AP A 2
T, B 30us KRR S 2 KBt

FA/SYNC/SD AN

&l 6-8. SR

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 T HIKBrzsT

U

&l 6-11. [FEPH T RIRBriEfT

40 kQ

FA/SYNC/SD

6.3.5 X =4l (UVLO) 5|

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 |, X 9ehs 2 S8URM | I H
UVLO <WrI{H Von DUEMR TR IH . W B XS (E 75 B A E M Viy 5UIERR] UVLO 518, FE M
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UVLO 5| IiE#2] GND (1iEZ K 6-12 ) . EFTHR AR REHIE Vey A UVLO < RIE B E Vey FH1E
TR 17 A FE X 18 ke B BHAE

RS - 1.43V «[14 1.43V - Vgy
IUVLO VEN —1.43V (1 7)
VEN
R7 = R8 x -1
[1 43V ] (18)
Vin
luvio
(r R7
duvio
. " L
R8
Vuviosen

A 6-12. UVLO 3| e fH 5 2%
R R G RAE S N R TE R A TAE , W UVLO 51 fy AT g idit UVLO 5 IR Fo e BR . 7EIX P i
BUR, ATBATE UVLO 5| RN E: b 2 [RIE Rz — /NS0 A, AR I UVLO H & A3 RAE P

WRAT E UVLO 5l IThee |, i iE# R/MHFE HRT 100kQ () R8 Al R7. IXHf fuiF Viy 21 UVLO BIfH .
UVLO 51t ] TS0 s AR Dhe . an2RA5 5% UVLO SIHHLE 1.43V ( MUBME ) BIELL T |, s pidt
Ao

6.3.6 IR

RTIN PR L ( TE Isen S BIIE ) I 220mV B, RS R B2 E . LM3481-Q1 P LA AR ks
TFRI AR 8 1%, IR BR AT — ELRFFIRIRES

6.4 FFTHRAE

Z AR E VL E N E RN B RS UVLO ¥ A E SE B LR P FA/SYNC/SD 51 i B PHL % & AR iz 47, sl LU N
2l FA/SYNC/SD 5| B3 BT % B AR I8 1T

iR FA/SYNC/SD 5| ik drm , LM3481-Q1 K ik N ek .

16 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM3481-Q1
English Data Sheet: SNVSCL9


https://www.ti.com.cn/product/cn/lm3481-q1?qgpn=lm3481-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSTU4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTU4&partnum=LM3481-Q1
https://www.ti.com.cn/product/cn/lm3481-q1?qgpn=lm3481-q1
https://www.ti.com/lit/pdf/SNVSCL9

13 TEXAS

INSTRUMENTS LM3481-Q1
www.ti.com.cn ZHCSTU4 - MARCH 2011 - REVISED NOVEMBER 2023
7 NI SEE

&

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

7TANARER

LM3481-Q1 FJ LAfE SR Gl A AN IS Sl T TAE. DU N S Rilis Tt it 5 A SR
bt A0 AR A B I RCR A AR EMI R

7.2 AN A
7.2.1 FHEEBREE
R7
121 kQ ViN =5V
A \ l ’o)
r8 * CiNt, CiN2
121 kQ |_ L1 9y 150 uF
c8 ISEN VIN 6.8 u Vour = 12V
390 pF 1uF louT = 1.8A
] | l UvLO Vee — ;‘L —L o
c9
+ C ,C
% i comp DR iy, a1 D1 oo U
Rc Cc
226kQ  82nF FB PGND
\4

AGND FAISYNC/SD
Csent S ReeN
RFA 1nF 20 mQ
90.9 kO

B 7-1. {8 LM3481-Q1 F 8L B 3 i e

LM3481-Q1 & H WA N2 THE I Ih . Th R B AR A e By e th M o TP T G 48 1) AR TG 2 1 14
7-2 fin . fEESE BT (R, RBESERERES TMAAZIERE ) | THEREAR PN ST 258
—ANTAERMH , MOSFET Q il , Jf H AR A-fl 72 RS b FEBLSI , — A% D1 Riafw® , SRR H
v A A Cour Fefit.

FESR AN HIH , MOSFET Q kM, JF H M IR E . A7 1 RS i BE B4 2 S B0 Y i e IX
P TS LR e 1 . P E LR

V,
ouT = ——

Vv IN
1-D

(19)
( 21 MOSFET I —## ¥R ) 5k

Vin - Va
1D (20)

Vout + Vb1 - Va =

Horp D BHFRMEZ , Voo R RERIEM KR |, Vo /& MOSFET Sl R, LR & T FH RS
PRSI
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VIN L D! vour

l PWM — Q l Cout

L L D1
VIN _Ej [_1 ‘ Cout I[ m% R;o:;) ) VIN—EIT ( l iooml% RTLo:ZUT

A BATAERN
& 7-2. FHEF B

B. HATARRMY

7.2.1.1 & ER

NV IEFREBEN KO RN, Bt AR FEUTSHC: WA ERTEE . St i s it R A BT T %
AR XISk A TS DL R ST R

7.2.1.2 4% 0 FE
7.2.1.2.1 fff WEBENCH T E.ZE#|# 1%

s At | i LM3481-Q1 2344 315 B WEBENCH® Power Designer i1l 2 52 il 3t

1. H% , MANER Vine VouT A lout B3R
2. fEHRAES TR . BRI AR S BT S EOI B BT SN AR (TI) R HAd AT o 7 St
THR
3. WEBENCH Power Designer #fit— 1y 52 il JFUHE & DL & B 31 SEI ks A e AR 45 Dl A RHE
4. REZHIGHR , BERTLL
o BITHAME , MERHEEWRIE LKL R ;
o IBAITIVEREMTE , TR FESARIAERE
o Kl E R R 5 R S 2 A CAD R ;
o FTEEIF T RM PDF i - 5 RIS L2,
5. Hx WEBENCH T E#4IER |, Vil www.ti.com.cn/webench.
7.2.1.2.2 THER B KRR

LIS S TH T e e as T I P M RETTF 22— B 7-3 8o 1 AR HIRLAE — T SR A B A A AR A i L o I HELJRK
IR

di (t
V)= L L0

(21)
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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

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

A I BRI | TR B I ( PRBAR T A M ) T A ( PR ARG M 1 R 38 T 2 1 o
BEMTLON AR ) o W Mg KT 1L, TR Ut I — M ) R | I FLR AR e
AT, WU Ai T I, IR RAE R L | I AR LUESE Sl T M. AR e
SIMT S A M T IS AT . B FIBME SN T AR | A% A2 LT 4 fF

IL> A (22)
lour DV
D 2L 23)
DU-D)V,,
L> 2l y1f
ouT's (24)

HEFERN loye ARE B/ Lo 8 WA SRR R (2 x AiL) BB I 1 30%. MBS GG & RO R fot 5
T P SR R ) RIS 8 R M R . AETH R R el

I =

L=9D (25)

IL_peak = IL(max) + Ai (max) (26)
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. DVin
AlL= s @7)

XIS ML PR AUE (B e T I EAE RO RS o W R BES I AIUE (A IR R, YRR 2 25 PR AR AR AR

LM3481-Q1 I BEE A DAARF s MR AT T 6. HIFRAURE I, Sedfeds vl LU A ARH /D RUBMEZ AT 24
BYEBUN, RS R AT R e T iR, CHRAER RN T .

LM3481-Q1 A MRZTT R AE FL IR . WRZTT IR BB FVR 5 b T v 55 (R Al R IR AR 7]

7.2.1.2.3 X% H i BRI HY PR AT R

B I RIS T LA P 4 i RS 45 51 B ) R REREL 2 T #S HEAT AR L IR 7-4 B e R R B & R R S 45 1
EfH DY 1.275V. ATEMER BLR ARORIESF Req M Rpp

Rei
Vour =1.275 (1+ —
ot (1+ RFz) (28)

T DAPE S5t 51 B RE 5| B2 T8 #%— 1> 100pF L2 2 oK I A

fiy 4 o e 08 B2 (3t 1 i K LR T AU FEL R Ry P20 2 ity mi BEL b7 2 ) v T S5 T FELURAS DN BB L IS Visewse
W, (LR RR . 2 “TAF 1 0 CARE T Veense MIMRME. Xl PO AR

lswpeak) X Rsen = Vsense- D x Vst (29)
TRATT IR U FL I 4% T R RS I P

lswipeak) = IL(Max) + AL (30)
B, 0TI R s

| ) |oUT(maX) . (D X VIN)
WPl = (1.D) T (2xfsxL) "

g E XA AT E] Repny MRER

Vsense - (D x Vsi)
Rsen=
|:|OUT(max) (D xVin) ]

(D) T@xfsxL) (32)
1 VN W ORAE A B/ IME S TIPS Reen , JFIEEHEAS 5/ Reene
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Vi
L
D1 Vour
=I1L ° o
DR Q
E = Cour
Isen b L $
FB L % Rr4

<
i Rsen

& 7-4. AT R B
7.2.1.2.4 R BRI K B R ]
USRAE P AP AR AL L B RS (TSP 6-6 ) |, WERIEHIE SRBAB T, R0 HLIAT PR A A R
IR Rey , KA MBI IA BRZAME P 2 BE Veg BB LT ARG
Ves = Vsense — D x (Vs + AVg() (33)
Horh, Vepnse /& 4 THF1E T HE LB, i AV & 7 6.3.3 # oy b Tk AL sl i I s kb2 IX 2k
Rsen I E SO

Vsense - D x (Vsi+AVsy)

louT(max) N (D x Vi)
(1-D) " (2xfsxL) (34)

RSEN =

WER, T WATErg AVg = Re x K, Bl R WA T4 55— Pt B IR H1 A7 i RSB, ReL
TR IERR RS DUOREF Isen 91 I & HR

7.21.2.5 hE _REHEE
Fh R 4 2% W B PO SR 85 B s, A P R TP A R, T AR ) VA R A T R AR ) Ve E
. HRERIBUE RN KT FEBEE R . AR E R T DMERH LR ATTHE

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

EHFER 35, loyt /efH B, m AL SR 7-3 F15E Lo

T I e 4 s 1R e AL B 17 FRL S 35 T AR IR At PR IS o AR A B RE B AL BRI S T L I . O TR R, AR
PRV IE 1fa s e 1 2k — A5

7.2.1.2.6 ThZ& MOSFET &%

LM3481-Q1 {5X5h 5] i (DR) D524 2 44 MOSFET Mk . ZETHESR Mg | #h48 N Y9 MOSFET stk
PRy MEMGE R . IXAN 5] I H ) Vpr BURTRIANEE (1ES W 7 5.6 ) « fERZHN A+, AT LA
1H FHZ2 5 F MOSFET. X TR NEE , Bf#H 725 HF MOSFET.

FTi& ) MOSFET B %MK . %$ MOSFET MK ESH a4
o BUNBREHE 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) 2
Pconpmax) = 1 - Duax DwmaxRos(on) (36)
Jifr | Dy SERK 8%
VIN(MIN))
Duiax = (1- i)
= - (37)

FERTF RIS |, TFRIAFETT fe 2 B A B KB 70 -

H1 745 € MOSFET fEig AT I AF AL RN A AR AL, BRI AR ME THSOT S Bike . %, %> MOSFET #ili R 5 A 52
R HE Rk A R4 R . TRt 38 I FEaX 39 KREULH T anfa v S F G HFE

ILmax X Vout

=—=— 2 xf t t
Psw ) X few X (tLn + the) (38)
QQS) Raate
th=|Qod +—— | X 7— 77—
LH ( 99+75 Vpr - Vgsi (39)

7.21.2.7 | NEBEABIER

FH T e e 2 0 B N i A7 70 FLBG S | DRI N R B SR =AY |, WKl 7-3 Ay . HUBERIR R 2
PRACE AR A RIS . (2, BEERN AR/ | MASE B SN, SN AR TR ERE T
A
. (Vour - Vin)Vin
lcingus) = AiLAS =(m) (40)
BN LA AR N AR S AL I I IR . R N AR R R R A A B (AR A T R T EBH P B
ER . B, MkHE—> 100uF 2] 200uF o AN 0 4. WAl KT 100uF B9ME , WP HTAE B4R FH 8K
FF IR 75 (1) 1) AT R 2= 52 LM3481-Q1. A T #emitERE , LY Viy KT 8V I, @i Ef N fii ] 20Q H
FHESRAEME RC JEP 2. ULABHS S Viy 5UEERE , HR TR — DS A R EZIERD Vi 51 (152 R E
7-5) . HMEEHFE— 0.1uF 50 1pF WP EHRELS . KA EH A A B e B BHEs 1  — M S A
FRE S .

VIN

; Caypass ; Ci

Bl 7-5. FEfiK IC d\RE S

7.2.1.2.8 i A BER

T B i o R PR A A LR FE BN R BT At . BRI, B R ARE ORI SU . B A AR
JSERE NS AL B B KB TTAR R . i Y PR AR TR AR T AR BN
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lCOUT(RMS) = \/(1-D) [lou'rz # + A;LZ ]
(41)

Hrf

DVin

= 7 (42)

*H D ’ 5?[3[3%:]: (VOUT - V|N)/VOUTO

M AR ESR M ESL B4 H S0 . T E s A B I ESR AT ESL LSS, DL s 8 A
RSP R . U St v A P R I G S A48 . RN RSV HE MR A SRR S EE RS . Sanyo-
OSCON HL AL 2 W B A4

7.2.1.2.9 WENER IR R ARER

WAAE Vee 51 PGND 5| iz & H: — MR B & 57 i A 4, DL IR IE W 1217 . Z A AR P 56
MOSFET IRZ#% BT 75 MIBEAS IR, FFXT 4 il 28 1 P4 5 e R e R BT 98 U . WU — A 0.47uF 2 4.7uF Z 10
FL A o

7.2.1.2.10 %Mz

WIFEVEA T T IR B A& I AME SO R IE BT R0 b B2 51 B, 1525 AN-1286 LM3478 F & £ il 2% I f M
(SNVA067). iHHIRER AR EIRIE LS Apa B, 41T LM3481-Q1 , Royt = 152kQ.
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7.2.1.3 W46

) [4.ooms 25.0M5/5s 2 5 2.32V |
i 3 1M points

(@ 1.00A 2 @ o0V &

B 7-6. K F1 LM3481 FHETRfEIEELE 5V BN EE. 12V S B BT ERE SN BN (C1 : HRBHR ,
C2: Vin, C3 : Vout)

7.2.2 1 7If) SEPIC ##3%
R7
10 kO VIN = 3.0V to 24V
VWV ! l °
D2 £ CiN
5.1V L L., ;E 15 uF, 35V x2
ISEN VIN 10 uH
0.47 uF 1 uF, ceramic MBRS130LT3 V, =5V, 1A
Rc Cc uvLo Vee — — — o
47k  0.1uF
C
\ {} comp DR o ° L2 > St
RF7807 Lz 100 pF, 10V
FB PGND L4 :
\Y4
,7— AGND FA/SYNC/SD

R Csen—+ < RseN
FA 1nF 0.05Q
40 kQ

& 7-7. £/ LM3481-Q1 % SEPIC ##:4%

T LM3481-Q1 MM N 7478 MOSFET , ‘Bt A T SEPIC ( Mimt)g s #uss ) MH. B 7-7 JER T —
MEF LM3481-Q1 1) SEPIC /=%, W 7-7 Fios , W R DL FEUR T B . SEPIC {# AN B 8%
KTt B BN . RS L1 A L2 AT AN ar R RS AT DL NS AR IR AR AN e, R
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f%‘%/\ﬁﬂéﬂﬁﬂﬁﬂ%’?ﬁ%ﬁi/\ﬁﬁbmﬁf—ﬂﬁ LU o A IS 20 37 2 L s SR VPR B b B T, T AN R
AR5 o I AR IS AR AR S R4y L1 AT L2, AT BRI A SEEATR T

HI T\ S A7 AE FUEES L1, SEPIC k7K T TSR T % . 5THE A HLE , SEPIC [— A2k
RS A A Z R . A C H?rﬁu)\'%?rﬁuﬂjﬁﬁ% FFRER S B B BUR A SR SR AR Y . BRI, IR
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 i 5=t TG -

Vour +V,

ouT DIODE

D=———"—
V + V\N VQ * VDIODE

(43)

E 2R 43 F, Vo /2 MOSFET Q1 [ IERASHIE | M Vpiope A& AR I IE 7] R B .
7.2.2.1 #i+ER

AT IEFRBEN KO RN, Bt AR HZEL R S8 A BEVEE . St A AR R BT R BTG
R XY TSR AT T S DL R ST N TR

7.2.2.2 9% iR
7.2.2.2.1 TH¥ MOSFET % #

SRR, MOSFET iR 225 8 1) E S U i/ DRE HLE Vinguings 38 B Rpgonys s I
fif Qg S FfEHI L Cres M KIRIHHLE Vpgmaxy. SEPIC H i {E%%%FEHTJC?"EB

Vswpeak) = Vin + Vout *+ Vbiobe (44)

PN MOSFET R £ LR % AF -

Vbsmax) > Vsw(peak) (45)
WE(ETF R g
A||_1 + A||_2
Iswpeak = IL1(ave) + lout + > (46)

b ANy FIOA T 2302 RS LA R L2 (1 Ve DA Pl RS S0 LA
RATFRMBTTR R G A

lswrms \/[SWPEAK - lswpeax (Al 4 + Al,) + LAl * A|L2) ]
(47)
7.2.2.2.2 YR AT

PRI DA A I RE W A PRV P RN S LTS o 7 SEPIC o, AR WA AL 55 0T R W ABL FRLIRUAH I+
R ) SR WTIR A L BRI B 9 FBEROA Vi + VouTe STHIRFRARRAL , AR T i 8 T4 th . il
AP R A

7.2.2.2.3 HRAR L1 AT L2 %A
FLERRIE PR EES L1 R0 L2 SRERFHE 2 i, SR E LTI S5
R3S P AT LR
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| = DlOUT
LAvET 1 p (48)
IL2ave = lout (49)
WEUEAR SO0 FRL , DAMELE D5 B T SRR AE
V=Yg D
TR
(50)
_ (VIN 'VQ) D
2T, (51)
PREFEZEAE 1L > Al/2, DRSS Sl A2 DUR L1 A L2 Se/MA
(Vin - Va)(1-D)
2lourfs (52)
L (Vin - Vo)D
2lourfs (53)
FE B TP A FRE , AR AR AR AN 2 RN
| — DlOUT +i
L1PK 1-D 2 (54)
Al
lopk = lour+
2 (59)

IL1pK 2B T HRLIATARS I HL BH 15 B 1) B R RE LA

LA e AT AR 2 B e MELBL L, DU NSO AN S0 . RTT , 72 Alg DT Igave 9 20% J5 , X
H ST AT AR AR A

A L2 MR B s ME AR, TR Al , AT RS H SCBCR S

lour  Aliz

AVour = (E +—) BR (56)

Horh | ESR yfy H L 25 28 0 25 250 Bk L FH o
WS L1 fI L2 RE/E[m— ANt b, L1 = L2 = L. WERHEE N 2L, FiRFTE AR T,
7.2.2.2.4 ¥5:0) e PH R 7Y

MATF KA BT Iswpeak PT LA FH B AS I FE P Reeny HEAT AT, DAMESRAE— e (di sy, nTCUER BLF
ﬁﬁﬁt*%%lzﬁ%% RSEN .

Rec = Vsense - D x (Vs +AVsy)
SEN = Iswpeak (57)

7.2.2.2.5 SEPIC &5 %M
SEPIC %% Cs MBI T R . SEPIC AR TR B E TAEH -

! = /I 2
ceme \/ SwRuS ¥ (lupKz - lupdly + ‘\luz) (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
WHEAL T RTHBE LN . Cg A1 LA ZIAMFAEREE T , AT 0E iR as M. SEARMRERE T 2500 -

FCsAVE =3 (L)AL (59)
N l:':‘
VOUT IOUT
AVS - ( our * VIN - Vo + VDIODE) E
(60)
#& SEPIC A% RIS B | 1M
_(Vw-Vg) D
Al ="t (61)
A A L1 WS . T DR ARRE R T A xUR1S HH Cs MR /ME -
IOUT2
Co2 L V- Vat (62)
7.2.2.2.6 N HARER

BT R ge2kl , SEPIC M NG BA — /N H ks, Bk, MBI RIESN =MF. BESARR H
RARAEE R M MR SO R . (H2 , BEEM N AR SAR/N | BNt A1, SN R 23 A 2 5 AR rL AL el
TRAH -

leingms) = Al W2 =

D (Vn- Vo)
2/3 ( (LNfs (63)
N EA RSN BENE AL PRI AR R . R I N FE RS AE SEPIC N A A A EE | (HAK B A1E 7] it SFEHBiAH
HAERH . Kk, MikBE—4 100uF 2| 200uF JEREIA FIPCR BEAE S . R A KT 100pF f94E , WIBHPTAH EAEH
BT R 7S Y ] @ ] BE R LM3481-Q1. SN T igEMERE , JUHE Y VN KT 8V I, ETER A I 20Q
HLFH A8 kPt RC JEU &% . ULHEHESE Viy 9IE B, R Tl — A5 e m S EEIERR VN 91 (1EZ K
7-5) . WHEPFE— 0.1uF 8¢ 1uF FIME RS, KRN B 2525 A1 3K 70 /B B 28 1 55 — ) S5 % N
YR IER: .

7.2.2.2.7 S AR RER

SEPIC % i LA 43 REWE A 2 AR KN SUR B | IX 5 THR R s i Y FE A 2R 2800 St s 2 P A 24 AR e
iiNaE I A v

lams =\/ |:|SWPEAK2 - Iswpeak (AlLy + Al) + (Al + A|L2)2:| (1-D) - lour®
3 (64)

fmth FL A AR ) ESR A ESL EL#ZH e S0 . TR e i B AT ik ESR A1 ESL B 7R 4y, LASEEL R RCR AN
REUBA S . O T SCBUIRSGR , f DA S o 8 R MU R B L A 9 . RN SR S W i L A s AR S
4. Sanyo- OSCON HI a3 8l % J22 My B LA 4% -
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7.2.2.3 WH 46

.].[4..00!11.5. — .2.5.(3.5515.‘:{5 i 2* J'. .3.60.'\-"]
T 3 ] 1M points

@ ‘v - @ 200V &%

& 7-8. LM3481 SEPIC I fi#Ek £ 5V A\ K. 12V ¥ K SEPIC #:#e8s i E3h#% (C2 : Vin, C3 :
Vout )

7.3 HRMHEREW
LM3481-Q1 A] th B4 FE It AR A AR 22 b B AR L B AT o WRAZIXAE |, URIXT VIN S NBEAT RI , DA G52

B S i A 48V LU SEFE 2N . S AN LRSI BHGTNL E B AR, AR IR A LIRS AN 2 R BUK T VIN
UVLO . AR AR IR, B T IR RS A SRS, B/ BRI R E R A .

T4 45
7.41 fiR{ETE

R ) FL R AR AT R AT 20 T LM3481-Q1 S5 JF S dy R H . 1%, FH T I ) Th A6 0 DAREAT ity 5 I
K, W ZFEAEE 24 1 P AR AR T QMR 7S IO REM o T OAR ARG o A AR ARIE IO JT Q&R 1F o AELSRERIF A, fA
PR P AR 38 TR 252 5] 4R R S P AR N BE Y Llifdit PR P S0 o 20 S DR FEE A A B A Y R AR I 1 o T
e I A A SR P T e 2 AL N BT I (EMI) |, I HIE 2 SRS IERE R DU . [RIG R A7 Jaj A 4RI 6 20
AN, R I MR FE RN o PR IAUARE RS o A R AU I P R AR R 5 32 BT QIR FE IR0 o LI A
SRRl sh , TS BORRE RN, R LM3481-Q1 LEAEANE I I 46 LG 250ns [ BR R R] >R 221
UEREFS | (BT BN 8] 2 Ja 5 AT REA7AE — LEng s

Hi B B AT JR) A R U2 PR FF A F A B S AT RE /D o B 7-9 RoR 1 TR IR R AR X LR AL Al o T Ji 2L o A R
LR SRS T RSN , PR B E R 7RIS T B RIS o A TR A i B o ) HLR AR
AT . XL R ORI UL, RO RIS R AR R NI TR P R AR AR A o e AT BB P v 1 R 2k 5] R R T

RERE -
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HERR A

& 7-9. F+H N A ) R BY
PGND 71 AGND 5| Flie ZUE R R A — Mt |, XS 8IFARRIE. v 7 B IAR iR , R R AT

P R N FL A AR DR AT RESEIL Vin 51 IES: |, JFAESEUT GND 5| A B .

[ RAT RG],

%1% AN-2094 LM3481 SEPIC 37144 (SNVA461). 45 FHFHpia i I E 25 A

CES

% AN-1229 SIMPLE SWITCHER® PCB 7i /757 (SNVA054).
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7.4.2 75 Rl
COMP
UvLO
FB
® 1
FA |Lm3481| T z
3
[72]
(1]
Rsense

J\/\/\r
=Y

YL

= -
+HF A

B T

B 7-10. FHEFE B H AR
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8 BRI SRS TR
8.1 M HF

8.1.1 f#f§ WEBENCH T A EHI ¥ HR
At | f#H LM3481-Q1 #3415 B WEBENCH® Power Designer fill 2 52 il 3 it

1.
2.

3.

5.

B, WMAER Vin- Vour A lout BR.

R ES TR IR . BB AR S BT S HO I B BT SN A (TI) ) HAh T AT i o 7 St
s

WEBENCH Power Designer $&{H:— {73 5 fil] Ji2 2 [ DA K 27 51 S A7 6 R0 e A AR B2 17 400 B 0 Rl B
KEBIEN T, BiknT L

o GBITHAGE , WEEERIE UL EEE RS

o GBATIVIEREMTE , T MRFEEAR FAERE

o g A JR 5 RS 2 A CAD %X ;

o FTEPBTHER PDF &5 I S5 RS E,

£ % WEBENCH T E34{E 5. | &1/ www.ti.com.cn/webench.

8.1.2 AR CRY

g =775

AN-1286 LM3478 71 [k F #7517 #

AN-2094 L M3481 SEPIC iF/4#k

AN-1229 SIMPLE SWITCHER® PCB 7i /7151
330mW AC 2 DC /N7 J 7034 s it

8.2 BT FEFTE AN

FEHACCR T B A, 5 SALE ti.com.on IR R SC e . s A BRI A2BEFE BEAT VN | BRI E Bl
mE B SO, A SR | AL BT SR A BT T e g

8.3 XFFHEWK

8.4 Hitr
WEBENCH® is a registered trademark of Texas Instruments.

JITA FRR 8 9 % B T & B

9 21T [ 3Lin R
VE - DARIARAS 0 U AT B 5 24 B A 1 SRS AN )

2023 £ 11 J MER T LM3481_SNVS346G ¥l ¥ LM3481-Q1_SNVSCL9

3 B RRA B

BT Veomp M Veao BISHEUE , B8 T lcomp A Vsc MISEULM | FFEFT T lgao BB
faT Ak Zh E J7 HE B
T T 6-10 AT 6-11
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LM3481QMM/NOPB ACTIVE VSSOP DGS 10 1000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40to 125 SUAB
LM3481QMMX/NOPB ACTIVE VSSOP DGS 10 3500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 SUAB -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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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OTHER QUALIFIED VERSIONS OF LM3481-Q1 :

o Catalog : LM3481

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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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.

i3 Texas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height
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NOT TO SCALE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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|
)

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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