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5.6 HLAVERE: (42)
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5.6 JLAIRHE (52)

AR BAE 3, T V=12V B T,=25°C.
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U P REL b Ry Pl T R R AR R R, A 6-1 P . X SRR ] L] PWM LR R AL RS BiAF
Bo N T PRI ERIER A BIF S | 1IC A ERHITHFS LB =BT 1k PWM LSS 76 Bl A7 2% v B (LIS T oy AT B4
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/ the RS latch
\

—
4 PWM
Comparator
/ l B

Oscillator Sets > | g
the RS Latch |

150ns Blank-out time

& 6-1. PWM L2 E AT

10 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM3488Q-Q1
English Data Sheet: SLVSKY4


https://www.ti.com.cn/product/cn/lm3488q-q1?qgpn=lm3488q-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS070
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS070&partnum=LM3488Q-Q1
https://www.ti.com.cn/product/cn/lm3488q-q1?qgpn=lm3488q-q1
https://www.ti.com/lit/pdf/SLVSKY4

13 TEXAS

INSTRUMENTS LM3488Q-Q1
www.ti.com.cn ZHDS070 - JANUARY 2026
6.2 TR T HEE

$>| Shutdown Detect Vi
__| Under-voltage ]
lockout

Set / Blankout []

FA/ [ | SYNC / Fixed :
SYNC/ Frequency detect 'EOscnlator —l_>
SD

Slope
Compensation I 7.2V

———p| Soft-start Bias

Voltages
* Thermal ***
Shutdown +
1.26V
—~ Yy

Reference —

> L

Switch
Logic
+
V-l
Converter PWM A
Comparator

Ramp
Adjust

Converter

—

COMP [
.
FB[

e

Overvoltage
Comparator

350mV ' Switch
Short-circuit One Driver | ]DR

VA

oo [ Comparator Shot
Level
Shifter
PGND
AGND I:l]@ j7 [I:l
6.3 ik i
6.3.1 F1FEFERILE

LM3488Q-Q1 R FH B AR A2y G o FRLIAURRE 2% fh) P LI035 T 5% ] P 328 41 ek 7 I ) 60 B ] 1 ) 42 1 34
HERRVE . TR A BN, DRI P PRRUAR A 1 T DU IR IR T R

HEBRT 50% I, IR I BA B A RARENE , W & 6-2 Prs. £ & 6-2 1, fig it MEE N
SREIFRHIRIEN Alg. BB Aly BIFEHT
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R AMERBI

Mz- MC
A|1 = - (m) A|O
1 C. (2)

Control Signal

", \
Al —
M1
) Al .
Switch Waveform —p» ! 4
PWM
Comparator
DTy (1-D)Tg
& 6-2. D>0.5 i (IR IRY:
-M
Compensation
ramp
\ \
\ N | -M,
Al 1
o
Al 1 +
Switch Waveform ——— v
| PWM
Comparator

[

DT (1-D)Tg
B 6-3. AMERE TR A IIEBARY

HMEERE CAE LM3488Q-Q1 W HERAN . IR FE UL AME RIS B RER A2 T R RZHON 2R . MR R
RPPRTIAR R A A PR A5

Mc = Vg .Fs Volts/second (3)

fE LRI ARA , Vo A2 WEBKMARIR AR . o E R CHRE T Vs HIFRME.

AT T RSN RGN, IC WA SEHE 7 — AL ATT R, DMEAE 7 Z SNSRI R . B
ISR RLEHAS Ry (41 K 6-4 Jizr ) AT LUEIAMEERBI R Me , A0

40x10° RsL Fs Amps

AMg =

Rsen second
(4)
Y:Eiz/ré\\ﬁqj y AVSL %ﬂ: 40.10-6RSL0 ,[H: )
M, = A\;SL‘FS Amps
sen  second
(5)
51 6-5 24 T ARFASE T AVeL 5 Rep %R
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Vin

—
LM3488  OR “ | o
|_

IsEn

6.3.2 ZF ) 71 [7 26/ KB

Bl 6-4. HANAMERIN B =R

250 ]
f, = 100 kHz
200 /
Z 7
f, = 500 kHz “
< 150 » /4
€ v,
~ f. = 1MHz
— S
2 100 /
50
0
0 2k 3k 4k 5k
R (Q)

&l 6-5. AVg_ 5 Rg [EIFIRR

LM3488Q-Q1 [ I 2 n] i ik 5/ 15 FE BH 2% TR 82 9/ T 100kHz 2] 1MHz 2 (Al T EAE . 1% HBH A NE R AE

FA/SYNC/SD 5l iifnithz 6] | 40 B 6-6 Ain. i

S AZFFE DR P O MR BT it £ HRLBELEL

LM3488Q-Q1 T 54N Bl 5 o 4MHBI bl ST B LS Royng HEHEE FAISYNC/SD 31 , 41 & 67 Fis.
2% BEL 58 ML e 25 A B R M T Torrsvngye % 6-1 o 1 F48 72 Torrsyng IIHLBLES .

X 6-1. BUH TR 5 B fE

Torrsync) (HS) Rsync TEH (kQ)

1 5% 13

20 & 40

40 % 65

55 % 90

70 & 110

|l | WOW|N

85 £ 140
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£ 6-1. BT EPRBERHEFE (48)

Torrsync) (HS) Rsync YEH (kQ)

7 100 £ 160
8 120 £ 190
9 135 £ 215
10 150 £ 240

(7 20 Jk e ) 98 BB A 0K T3 e ds i) 2 e (B2 DR 51Uy i P BOF SR RONMRHTI ) o BEAh |, JE 20 [H]
ARk P e =300ns.

FA/SYNC/SD 5| i vl F{E KI5 . it FA/ISYNC/SD 51 LIl P55 (A XRmEHES e X |, HS
B 775.5) , LM3488Q-Q1 K5 1EJF R IFHENK AR ERLEERXAFT |, IC B IR 2 FE S 10pA LUF .
1 6-8 Al 1 6-9 73Sl s T ESAR U BN [F) P R IS AT I A SR BT DD BE SR BT 6o (ESR T,
FA/SYNC/SD 5| [ i 2 3 i I b LURR S8 A8 AT o B2 51 BRL s T O P IC e FE AT ) 49 A s Al A A X
T, i 30ps 1 LT 5 5 £ KT IC.

K1 6-10 JEon 7 A Rea FLFHSIEATARR TR Reyne REATHR RID M SEHUT 2 R AL S, 5
B Rea 5€ o N SYNC B, ‘B Rea WHE-

R FA

FA/SYNC/SD 4\/\/\/7

LM3488
& 6-6. ST
Rsvne
FA/SYNC/SD
LM3488
Fclock
100kHz to 1MHz
& 6-7. R FS
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Rea 10K

FA/SYNC/SD AN AN : >1.3V

LM3488 I_‘
I— MOSFET State
———p» On-Normal Operation

OFF- Shutdown

B 6-8. FRIF TR T Mz 7

30us
o ——
FA/SYNC/SD AN i
LM3488 l
DR 4\0 -
& 6-9. FIZPHEA T I WTE4T
Rsync CsyNc
FA/SYNG/SD * * AN | | o

LM3488 270 pF

RFA

&l 6-10. AR AR E F P

6.3.3 Ry

R IHFE BRI (7R lsen SU B ) H 350mV B, A K HLIA BRI 23S . LM3488Q-Q1 N1 EL A A%
BT R PR 5 1%, FFER I BR AT — BT IR

6.4 FFIhRAR

o M BCE N F B IE UVLO € w5 52 B LUARYE FA/SYNC/SD 5| BT i F B st B M-Iz 4T, BUARN
F| FAISYNC/SD 5 Al i v B IR 1847

Wik FA/ISYNC/SD 5| i+ = , LM3488Q-Q1 ik A G iisi=t.
IR lgen T BRI GBI Vee |, 1Zan I3 N ORAP B
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7 N AL

#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

LM3488Q-Q1 ] LA{EIELE Gl A A\ mi AN IE S S A AN TAE. DUR ML NES T mikit. 5AELBA
HALE , 2R AR R A 5w R RCR AR AR EMI RFPE

7.2 AN A
7.2.1 A EFEHAF
VN = 3.3V (210%)
100 pF, 6.3V
L
10 pH -
ISEN VIN f—
Cc 22 nF Rea D MBRD340 Vour = 5V, 2A
1 COMP FASDISYNG [—VW—) T cour
RC 20k LM3488 40k —= ou
47k = || Qi 100 uF, 10V
’ v FB DR | IRF7807 x2
— Rr1 —
= - AGND PGND < 60k & —
_|__ __l_ Rr2 3
— _ CSN_ Rs

|_NSN
0.01 HFI 0.0250

B 7-1. BRREBTH R RS

LM3488Q-Q1 ' WHFRINETHEI b Th IR Fe i SR RS N R 4y i S o TR AR e 4 PO AR T B
7-2 fliR. RIS (B, BERSHRAERS TAAZIERE ) |, THERERER LA 21T .

RN TAERMIF , MOSFET Q Tl , Jf HAgR A e iAo LA, — % D RIAME , 78hii
1%t A 4 Cour 124
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X + (, L } ‘1+

VIN COUT; ~ EERLOAD VIN / Cour; EE RLOAD
Vour Vour
Cycle 1 Cycle 2
(a) (b)

B 7-2. FHEEBSERECE () B—NBT A (b) E=NS1T M

FESE AN, MOSFET Q kW , JF H WS IE R B . A7 5 RS Th I RE AL A B S BRI e rE A B I
PRSI LR D 1 b e e At R SR

Vgyr =
1-D (6)
( 201 MOSFET F1 4% FRIERE ) | 5%
VIN_VQ
VOUT + VD - 1-D
(7)
Hp

© D RIFRBH IS
* Vp A& TARE I IE [ U
* Vq & MOSFET S ) 5 f&

7.2.1.1 #H-ER

TR T | & 7-1 PR ORISR TR, [ 7-1 PR BRI % 7-1 iR
BT AR 2 R

R 71 FHERHSH

BItSH ~EME
LD EN SN 3V £ 3.6V
Hfath LR oV
TR 2A
CAESZ 350kHz
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7.2.1.2 F#4RBEHHIRE
7.2.1.2.1 £/ WEBENCH T A #5745

A bAL | 8 LM3488Q-Q1 #a 44 35 1) WEBENCH® Power Designer 61 & il it .

1. H5% , MANER Vine VouT M oyt E3K.
2. HMRERIR B RCR . HREM ARG R SEORE BRI SEMES (T1) (A AT AT vk or it
ITEERR
3. WEBENCH Power Designer $i&fit— 3 5 fill it 2 ] LA 2 %5 1 S AN B8 R e AR A 52 17 I I 0 Rk B
4. REZHIEHR |, BEnTLL
o BITHAME , WS E B UK R
o BATIVERETTE , T AR EERARIVIERE ;
o Bl FEE AR TR SR A CAD #%a ;
o JTERVELT 5 &1 PDF 45 5 RSt =,
5. H3x WEBENCH T EMVE4E R |, i&V5 1 www.ti.com/webench.

7.2.1.2.2 R B BAEHET

LKA S TH I e e g Th M RE O 22— B 7-3 BOR 1 RS FRIALAE — T R U A AR AL I L o T2 R AR
ARl IR

di,(t)

Vi) = L——
(8)
()
Io
“lou
>
B
©
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18 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM3488Q-Q1
English Data Sheet: SLVSKY4


https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=LM3488&origin=ODS&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/lm3488q-q1?qgpn=lm3488q-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS070
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS070&partnum=LM3488Q-Q1
https://www.ti.com.cn/product/cn/lm3488q-q1?qgpn=lm3488q-q1
https://www.ti.com/lit/pdf/SLVSKY4

13 TEXAS
INSTRUMENTS LM3488Q-Q1
www.ti.com.cn ZHDS070 - JANUARY 2026

BRSR V() RTEER), W dip(tydt BAUREE R BIE , X F45 5 SN B A R RS R ) L O DUIE E
A R AR

e A G I HRURME R |, EE SO T (RSP ) A AiL ( RUBSRHRIRSOE ) o W Aig KF T, W
AR R AE R I — ¥ o i TR P B | R HLF 2 DUARE A Sl TR s Aig ANF T, ke
WRFFEF UL, I B s DOESE Rl BN TR . ABHaR b M PTA 7 € # H RIS 8 Il R g 1T .
FEDLESE I TAR | 20 2 LR 24T

IL> A (9)
IOUT DV|N
>
1D 7 2L (10)
D1-D)V,,
L g 2|OUTfS (11)

BB lour DAISE BN Lo LR REZKE A BE R 1| 1 30%. Ay HIBE AR I 45 43 M O RS B B8
1o RS B TIUYIT 2 FR AN P . AETH R B as

IOUT

TL 1-D

(12)
FH L peak = I L(max) + A (max) ,
Hoep
AiDVin
2fsL (13)

XIS ML PR AUE (B e T IX SR RO T o AR B R AUE (AN IR R, MRATRE 2 25 PR AR AR AR

LM3488Q-Q1 RJ 5 5E A LAAEH i AR BEAT T 5. T R Bam i, Sy o] LM FH AR # /M M IE AT 25
HUBEBUN , ARSI F i v RE i i T AL, U R R R T T

LM3488Q-Q1 <4 M & TT e HUUEE i . AT e HUE(E FEAR 5 _F T2 i A5 s A A H]

7.2.1.2.3 X8 B IR T FE

R T DARE P e AT S i 5] B 2 R B R RE A R RS AT IR AR, G0 7-4 FoR . EFR AR, MR AR S
B E N 1.26V. AT DMER PN ARXEFE Req M1 R,

Rr4 )

Vour = 1.26(1+=—
(R (14)

A DAAE B 5 51 AN 5| A2 T8 R — 1 100pF HL 78 85 R P I 75
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Vin

Vour

¢
DR 4‘ Q ouT
LM3488
be1

AV,

Isen

FB

Rsen

Rive

B 7-4. AT BEE

7.2.1.2.4 R EHRIRH

A DA B SR A B K F A A TN FELBE Ry BEHE o ar i B BH b A A o I 55 i A 00 R . Visense 1Y
fEo MRS . BRBERE)E |, TFRET — M —ERFFCW . Veense FIFRMEAE 7 6.5 HiEE.

Vsense RN EZEHIE S Ves IIIORE. AR, 3 H(E 5 AR —MEEEIF B2t T A 2RI — B 6]
WAL (TEZ K 6-1) o Bk, mFIRHIRE R KA. SRR A I PR ) B R A F . (Vsense) AT E#R
R A R KL

Rsen X ISWmiT = VCSuax = Vsense - (D x Vgy) (15)

He

o ISWywir RITRIEELHLRIR A , BT A€ o BEE Lt , ik 2% VoL RITMFRR. hTd
it PR R AR RE o5 2 AR fE , RIE LR A OB % Regn JF 1 BT 5 1 HL T PR 1) BRI AL

Vsense - (D x Vsi)

Reen =
SEN ISWumir "
EARARMISTFH Vs | 1SWer I F AR
lour (D x Vi)
ISWumir = {(1 D) + (2xfsx L)] (17)

DTSR A, PRI PR ELN L R K AR Y — AR (RN 120% ) « Vsense 1 VsL FIMEITE 7775.5 g
SEo (A, M3 I PR 1 BRAEHEAT T 5 FT RE A5 R ANDD SE PRI 9832 PR PR 1 2 Repn YEHE . [RILE , UL BL
o, FHEH 5.5 et Ve EERAE
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Vsense - (D X Vsense X Vsratio)
Rsen=

ISWLIMIT (18)

Rsen 72 IR AU PR BRI — &R 20, WEHPA A E A — . (It , — B E 1 AR BRI, Wi
IR ES AR E . IFRRIERR N , AU 25

2XVS|_Xf3XL

R
SENS Vo - (2 X Vi)

(19)
URPITIE Repn KT UUAE , WA ZRAS ARSI RE SR A2 AR DR BGSENE | Q1 77 7 S BRI F 2 HE D AR T o
7.2.1.2.5 HHI BERIF R AT HE IR A

Rsi M TER ZI USSR M . AERZ BB AT E R, HFHEANMAKTIrH M EMAE. RIELTA
XL Rey -

RSEN X (VO - 2V|N)
2xfsxL

40 pA (20)

- VSL

RSL >

Hr

* Rsen AMRYEBIREIEFEHE. 23 Rey 5 , #EHIE SR TREAR S BIMMERER | X B0 R
BRABRIE . PRI, 0620 EEHT R IR AT PR 1 R, T T 9 A 29T

Vis = Vsense - (D x (Vs + AVgy)) (21)
Hrpr
© AVgL A IRREAME | R AXR

AVgL =40 pA x Rg, (22)
X T IR R (50 Reen ) MIAR

Vsense - (D x(VsL + AVs1))
Rsen (23)

ISWLIMIT =

N TP R B R AT A E |, AT RER 2SS Reen M1 Rey HUMH . FEZLE B, Rg M AT
5 BUERR ISEN 5] JH_Ffryngg s

P SR 1A FL SRR SO L U A I 30% B, I HL FL UL PR 1) B i R VEEAELFY) 120% , T T DA P 58 ] 2 4 5
€ Repne HELH 2 LI 2 NAF, Nl AR R A RSL (E 00N SR fase 1k

VSENSE

|SW|_|M|T +(M) x D
L x fs

Rsen =
(24)
7.2.1.2.6 X _RESHT

PARERES AR I PYIRAS TR T Y 4 = <0 £ 2 1S s i e A SV 1 4 = <0 = W e W S 0
R AR HOBIUE FLIALNE K T A gt . AR A g m] AT DA & 3 5

IpPeak) = lout/ (1-D) + Al (25)
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PLEART | lour M EFR , 1 Al BFF KB 7-3 diE L.

T B 45 2% AU S 1) L IR A5 T AR At L s . R A I BEG AL FEZ I . A TR, U AR IE 1) [
Bee P AR R AR

7.2.1.2.7 2% MOSFET %%/

LM3488Q-Q1 HI5KZ) 5| B 2 22 4 MOSFET R . fEF B , M58 N 7518 MOSFET HiRtkiE#E
PSS | MIRGER R . X35 (DR) HEBUR THINEIE (155 A5 ERSr ) « R RZHEN AT, 7T
DL 2 46 H S MOSFET . XA S LS | NS 72 %8 H°F MOSFET.

i) MOSFET B4 HIZ% . &k MOSFET XS a4

/NBUE R Vrg(MIN)
SFiEH P Rps(ON)
MR AT Qg
RIFAfEH 2 Crss
%ﬁ{ﬁﬁ EEE VDS(MAX)

SAEE S R

MOSFET fICHRRA R L5 T4t HU . MOSFET ¥ Vpgwax) 440K T4t HL . MOSFET At D2 5iAE n]
3 N T IAFFER SR RAFE AR . T B Rpg(ony KM H FH#FE. FHBFE Poonp 722 MOSFET L IPR
BikE. mAFHEHAEH TR

| 2 I2
out A
PCOND(MAX) = |:(1'DMAX) + (?):| DMAXRDS(ON)

(26)
Hr
° DMAX %%ﬁﬁ?tho
- (1 ) VIN(MIN))
MAX Vour (27)

MOSFET HJ-S B M S Wi il ZH 290 . 7 % Cres M Qg Ak 51X BeHe 3 ] 18] 25 HBUR IR D454 -
MOSFET ‘318 it 7 B H it & nl 4 FH DA R AR

lG = Qg.FS (28)
T8 MOSFET JIr 75 (MR IK ) Th 2256 T« JFOCA R 3fe LUK A H Ayl s 78 28 Vpr BT RRVE N LA I RE R (A7 Q0K
SRS |, 1ES 77 5.5 R MIFFIELSY ) -

Porive = Fs.Qg.Vpr (29)
7.2.1.2.8 A HZHEL

FH T R G 46 2% 0 B N A7 A0 PSS | DR N IR R E S = AT, W B 7-3 o . FRUERES A (RS N FR
PERENS AT AN LRSI IR B2, BRI AN BRAESRE/N | MG SN, M ESB TR B E
ARG

V-V
lommrms) = Al N3 = A (o |N)
243 \ Vourlfs (30)
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BN L AR N RENE A T IR L. RV N R SR AETH IS B AT RO R AN IR A4 B (EAR A A W] B S BUH ST I
fEM . BRI, NE#HE—A 10uF 2 20pF oW A S . REART 10uF KE , WEESTAH B AF B80T %
W7 ) i FURT RE 22 B2 LM3488Q-Q1. Jy TR mTERE , U VN KT 8V I, EiEf A\ i) 20 Q rEFHEE
KIEHE RC JEUAS . MAMEAS Vi SR, JFR TR 55 B i A a8 FLIRERRR VN 51 (B2 T7-5) .
UEPCE PR 2> 0.1uF B0 1pF MR R A ar . KA S AL 72 2 A0 FL A R 78 L BELAR 00 53— I 5 A\ i 0
.

Ri IN

I I A I

N v
LM3488 l CByPASS lCm

& 7-5. FEMK IC S \REFE

7.2.1.2.9 B ST

T A e 5 i (10 ) PR A A FRURGAS TR LN SR LT AT A . PRLUE B R ART R SCE . Bt A A
JS7 R % AL R B KR AR LT o i L PR A R AR AR RN

lCOUT(RMS) = J 2= - iLZ
1-D || + |
( ) ouT (1~D)2

(31)

Hr

DV,

2Lfg (32)

Ai =

M D, HEHET Vout — VinYVoure

B th LA AR ) ESR A ESL B P4 S0 . TR i ) B A Ik ESR A1 ESL MU A S, DLSEEL R RCE A
RS0 s o 2 VA i i A5 ) R T AR A L R 8 R IERR SV i S MR S L R 45 . Sanyo-
OSCON HI #4382 M B L A 45 -

7.2.1.3 MM

VIN
2V/Div

VouTt
5V/Div

lo
500 mA/Div

& 7-6. SR FIPIY (K PHRE 1 10ms/DIV )
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7.2.2 {#/H LM3488Q-Q1 #1f SEPIC

i LM3488Q-Q1 #xHMEM N 741E MOSFET , WA H T SEPIC ( Hlum#)d i ey ) B, B 7-7 BRT
—/ME ] LM3488Q-Q1 (1) SEPIC 7=l w1 & 7-7 Fras , fr R LS TR T R . SEPIC {8 PN HL
JRER R T PRI N R . FRUERES L1 R0 L2 AT DL AN LU RS AT DR — MRS R AR N SR
DR N 78 A T 5% J&] 4 P8 FRL RS b S I AH S5 0 H s o 5 P R > 20 S 2 LU JBR B SR VR H b I RE T T 2
SE AR g . B AR IR R IR A SR E A L AT L2, ] DAY N NS AR ST

Viy = 3.0V to 24V

+
l G
o I 15 uF, 35V
L Q1opH = x2
coy lseN Vin 1 uF, ceramic D Vour = 5V, 1A
1nF | *®
e = A Cs MBRS130LT3 J: N Cout
\rwr COMP  FA/SYNC/SD —ovw—_L L I 100 pF, 10V
iy
\ 7R<k: Ry LM3488 40k — | 10 uH —
,:‘W‘v FB DR | IRF7807
— —— 20k _ 2 RF1
= = S 60k
J__ AGND PGND 1 Rsn
0.050

& 7-7. 31%EIf¥] SEPIC & is

HI i A\ S A7 E FLEES L1, SEPIC kK T TR SR T % . 5TH R EHastiLL , SEPIC [ — A F 24 s
BRI S LR, BAS CS MM SRS , IR fBUE it s B s iR AR . Bk, 4
LKW, SEPIC AT T B gt Ik i . XA LIF KM | Sl iR 2 % OV, fETHER st |,
H A BE R B e N\ RS R 2 AR T B

SEPIC 5 tbl Mg -

VOUT + VDIODE

D=
+V-VotV

V

ouT DIODE

(33)

fEUL E A Vo & MOSFET Q SRS HIE |, T Vpiope A& A& I IE M KR .
7.2.2.1 FIHER

A EIHE SEPIC Hi s IoeIHA |, R 7-2 RIS BN Z R LRI . B 7-7 PR BaH A & 7-2 B
ZN R LIERIR GINEE RS

+ 7-2. SEPIC &1 &%

EUEE: ABHE
Y N PR 3V & 24V
it HUE 5V
RO HU 1A
BR(TES 350kHz
BORVEWEAR 6 tH S0 200mV
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7.2.2.2 TR

7.2.2.2.1 1% MOSFET #7/

5T R — 8, MOSFET J& ! 2255 (8 (1) H B S A6 e/ RE HLUE VTH(MIN)‘ S8 R RDS(ON)‘ SR B
i Qqe I Cres A AIRRHLE Vosauax. SEPIC HIIUE(HFFK:r i T 4 H -

Vsweak) = Vin + Vout + Vbiobe (34)

HEEN) MOSFET R & AR 24 -

Vbsmax) > Vsw(peak) (35)
W OCHREH FaRga H
_ Alpy + Al
lswieeak = ILiave) * lout * 2
(36)

AT R MBI B A

lswrms =\/ [SWPEAKZ ~lgwpeak (Al + Al LA +3A|L2)2 ] D

37)
7.2.2.2.2 HEFER
BT A BEL UAE  AL PRV LRV ST . 72 SEPIC ot , — B AL JF KM 0N
B IR A5 SR S FI L Vi + Vouro 57t FEFEB I, | B P % 40 . 2
R D

7.2.2.2.3 HEH L1 FIL2 #F
BEERE B RS L1 AT L2 SRARFRE € A, FEIELI T S8,

FELJER 28 1R~ 38 LA
| - DIOUT
L1AVE _
1-D (38)
ILoave = lout (39)
WA WA S0 R | DAGSEAE 0 BN T SRS A0FE
_ (Viy-Vo D
A= (L1;S
(40)
_(Viy-Vg)D
L2 =
(L2)fg (41)
TRFFIRAT 1L > A2 AAZ, DA ORTE IR R RS
Vin - Vo)(1-D
s (Vin - Vo)(1-D)
2lourfs (42)
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(Vin- Vg)D
2>———
2|OUTfS (43)

FELJRAS T A R U, DA R RS AN T

DI Al
| Z —ouT 4 U
LIPK 1D >
(44)
Alj,
lop = lourt —=
2 (45)

IL1pK 2B T FRLIAUASIN HiL BH 15 B ) B R RE LA

LA A AT S I 20 S e MEL A, BB S N ST AN HH S0 ART , #E Dy /DT Iqave B9 20% Ja, X
SO I A AR AR AN

A L2 MR B W s ME R L, FTRUREN Ao, AT RERAR AR Y S0 B

lour Al

e (5542) 9 -

Hr
* ESR Jyfrth sl A g SRR HR P

Wi L1 A L2 gEGEE R — ARG B, M L1 = L2 = L, S 2L, FIRTA A RERE lor . ST &
PLI PR AR £ SE Coiltronics CTX %741 Octopack.

7.2.2.2.4 BRHHEHEFE
AT R A B |swipeak) PT LM FEIR A I FEL P Repn #EAT IR , DAE4R M — & o i s . AT LUEHIBAR
Qﬁﬁfé%ﬁﬂ%ﬁ RSEN :

Vsense - D(VsL + AVsy)

Ren = IswpeAK (47)

7.2.2.2.5 SEPIC 175447
SEPIC HZ %8 CS W FEH sk T 7R it . SEPIC HEAS M AR B TREH -

| = /I 2
corms \/ SwRms (IL1PK2 - lapkAl * A|L12)(1'D) (48)

SEPIC HUZA % U AURA HIX T4 H DR MBS T AR R AUE . X713 SEPIC AR @ & A SR T
MR (X T AR R ) IRThE R H . SEPIC HLZR 88 (AT Fi IR 6 il T o s N LR . B AR 2% 2
SMT s i F , HAN TR 5 A B B R AUEE. AT s ds , Bl T Rdi , Ik C
EEES FBRAES LREREOR. & C EHE RN &S5, AR B RE T 0] A 2 207 IR R AUE E I

JGTH@EFLNM A . CS L1 Z [BAF/ERE &=~ , v T AR IIE . EARMREE AN -
1 1
LCAVZ = = LAl 2
2 2 (49)
N q:‘
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AV ( Vour ) lour
s = -
VOUT + VIN - VQ + VDIODE fscs

(50)

& SEPIC #2528 LU L, M

(51)

REA RS L1 SUBCR . W LR RE =T A SRS Y Cs HIR/ME

| 2
ouT

Co> Ly —m—
s = 1(VIN_VQ)2

(52)
7.2.2.2.6 A\ BFELET

ST ERE S 38254, SEPIC 7EM N HAG — AN KSs . b, SN EIREE R IES N =M. HIREEH 5 N\ B
HARAENE R RSO It HAE |, BEE RN AR AN | NGO A0, SN 288 135 5 H B A B
TRAH -

lemrms) = AIU/\A_Z -_D_ (VlN - Vo)
23\ L .

N RN AR A BRI AR R . RN A ARETHE R H I A EE | (A% B A ME 7] e T2 HiAH B
ER . BRIBE , RE$E—> 10uF 2| 20uF RN FIPLR EAE S . SRR T 10uF W{E , W BTAR BAE B 8T %
M 75 11 Jr) @ AT BE 2> 520 LM3488Q-Q1. N T #Emtkre , JUHZE Y Vv IKT 8V i, TR A 20 Q HFH#A
KPR RC JEHgs . MLHPHA S Viy SRS , R TR A SRS EEEES Vi 5 (SR 7-5) .
HECE P FE A 0.1uF B 1uF PR AA . KA A2 48 A0 FL A 1 78 FE B 28 10 3 — (0 5 N R YR
¥z,

7.2.2.2.7 Fii i F A

i A AR ESR Ml ESL B84 tH 20 . AT e H un e A B A I ESR Al ESL MR AE A4 , LSEIlE

RO AMIS S0 L o UL it o o P 2 T U 2 B P S 2% L RT3 IR A ) L A 28 A R G A L A 4
Sanyo- OSCON L2 % J2 M B LA 75 -

SEPIC [t LA 3 REWE K 2 AR H KN SL I (X 5 TH R AL e ad (0 i s 52K 100 ) o i th AL A 88 T I 7 IR
R R g

lrwis =\/|:|SWPK2 - Iswek (AlLy + Aliz)+ (Al + A|L2)2:| (1-D) - lour®
3 (54)

fimth AL A AR ) ESR M ESL EL4ZF e tH S0 . T e 4y th i ] B AT (K ESR A1 ESL IR E AL A4 , DASKELmA
BRSOy 1 SRBUREUHE , S U oy i o FH R T 2R B P R 4 RTINS S W A B R R R 5
PIHHLE A Sanyo- OSCON HIA SR EL 2 J2 i 7 rl 25 4

RSNV S
LM3488Q-Q1 7] G4 FMAAE P (0 2 A ELY IR HEISAT . SRR IS | MBI VIN SAEAT (R4 , Lhgk g

SR S A S AR 48V LR SR RSN . BN PRI B LR 2 R AIC , DL DRI A SRR S A 2 S EUIR T
VIN UVLO HiF. QR K FAGERIMA R , B 7 IER A A |, T 2SN R R A .
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9 fi 7

9.1 fiJRIErs

LT A R B AR AT R AT 200 T LM3488Q-Q1 S5 T % il ds B R H L. 1, HeM i i B L AUE DLHEAT B ;
K, ZFIEAGE 24 1 P LABRAR T OQME 75 A 2 o JF OAR ARG i as A A BRI IO T R & 1F o FEESRERIE , fA
FLJAL P PR T 1Y 0 R0 27 A 5L G L R 7 AR RN BRI L/t TR R S . M P IR EE R A I A L IAT £ 1 g 4
e XA AR SR P T e 2 AL N R RE T I (EMI) |, I HIE 2 S EERAFIERE L DL . [RIG R AT JRi A 4R 46 20
NI, R XTI S KN o FRLIAURRE 2 r ) FRLAURS I F B AR R 5 2 BT QMR 75 KIS0 o LR S
BRSNS BT A I N . 5 EE A R A S RN DR AR A AR B R T RE . B 9-1 JRR
T TF e s 1) R AL AN o TOUET i B P )RR 2 s SRS T B RS, P IR BB R T ORISR 1
HLEI AN o FRATIAS I 0 S 2 Je s (0 L PR O S I LA o X LA SR SR B (R UL, AT D FL O 2 A A % R (R (1]
WRAAR o e AT B 1 R 2k 5| 2 N AT BE R

3
|

& 9-1. F+H N A b i) rE R BD

PGND F1 AGND 5| i ZiE 2 A —Fehh , HAZEebZin 5 I1C dE%in . A 7 kG BB IR |, 1B ARSR
HIFTAE BB —/ . PR N A SN R AT e ST Vin 5] ES: | IS0 GND Bl HIgIA Bk, B A0
B, 25 AN-1204 LM378/LM3488Q-Q1 ittt (SNVAB56A). A kT XX AR EZEL | 53 M
AN-1229 SIMPLE SWITCHER® PCB 7ii 5157 (SNVA054c).
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9.2 i Ja~Bl

Current sense

trace changes

layers to allow
continuous

Output
Capacitors

AN
-
L/

S~

Output Diode

“

Power FET

Input
Capacitors

Sense Resistor \ /
ground plane —AAA— Iyl Output Inductor ~ \ _/
-
Current | Y YY
Sense Filter : Gate Resistor
I WV To DR Pin
Compensation __ = 4/
/J_ ) ~— J
To Input
\ooffgm \F/;SY-CEDChlp Power Filter
-W\-/COME= =
S~ ;_/ AGNDG] =.BEND% Set Frequency Shutdown
Set Qutput/ WA= ) CUSE G
Voltage \ 2w\~ _
_l I_ To Output

Tune Performance

& 9-2. i i LM3488Q-Q1 7} 1E N FH KA JR 7~
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10 SRRSO R

10.1 f#F§ WEBENCH T B E#I¥it T E
At | A LM3488Q-Q1 #34F:1E B WEBENCH® Power Designer 1] 2 5 il % it .

1. B4, MANER Vine Vout M lout Z3R.
2. fERAMRAES IR . B AT BRI S HOR S T SN AR (TI) ) H A T AT i o o7 St
ITHeE.
3. WEBENCH Power Designer $i&fit—1 e fhill I 2 ] L f2 5 31 SER A R A oA B A DL PRk 5
4. RZHIFHT |, &AL
s BITHAME , WEHEERN P L KR ;
o GBATIVEREDT I, T MRFREEAR AR
o g R RN JR O R S 2 A CAD 5L
o ITEPEIT T RN PDF 5 3 5 RIS L=,
5. % WEBENCH T EMH4IER , 15 www.ti.com/webench.

10.2 BSOS S FE

FRRCOR SERE R |, 75 PHIE ti.com ERIEF SO Ie . mith @Ay BEATIEN RV AT ARG R
o AREHNEMEL  WER MBI RS BT i .

10.3 SZFFHIR

TIE2E™ i SeHFib i e TAMI EE S E R | i HEN L RARARE . L RiE@s M. #%
DA MRS EAR | SRS T B I HOE B R

SRR A RTINS HRIERE Y HRAt. XA IR TI BORIE |, FEA R TI WA 20
TI (4 F 243K

10.4 FH5

TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

BB iEAs 2 B TR E e .
10.5 FFH R EE

A (ESD) 2RI AR L . S (TI) e UG i 24 i TS HS s A P S L . RS 5 TE A Kb B
A RIS | TS SR L

m ESD MR N E SERUNIVERE RS , REBA SRS . K% R R A B8 A 5 2 IR | X2 RN AR 415 n 2
HUOHE AR T e 2 B S HOR AT RS A AR T

10.6 RiEXR

Tl RiEZ RARIEFH H IR T ARIE. 17 REIE R R X

M BT Eies
T o DARTRRAS B DURS A] B 5 24 17 AR AS (1) TURE AN [H]
B AT iR A R
January 2026 * WG RAT R

12 Y. HEMEITIEE R

PUR Ui A S AU B AT IS 2. X5 B H R #F T sl B . BlR A 2s , A S ATE R,
HAZX WS BT IEIT . A RBLERR MM ST 8 A 15 2 e A2 0 A S A
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

LM3488QMM/NOPB Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SSKB
LM3488QMM/NOPB.A Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SSKB
LM3488QMM/NOPB.B Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SSKB
LM3488QMMX/NOPB Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SSKB

LM3488QMMX/NOPB.A Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SSKB
LM3488QMMX/NOPB.B Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SSKB

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 29-Jan-2026
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 OO0 O 00 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)
LM3488QMM/NOPB VSSOP DGK 1000 177.8 12.4 53 34 1.4 8.0 12.0 Q1
LM3488QMMX/NOPB | VSSOP | DGK 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 29-Jan-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM3488QMM/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM3488QMMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

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