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6 FF4HsiEA
6.1 &

LM3488Q-Q1 1X, [ & JE D VAR (PWM) EitE—REI#H7 —% 77 F v 2 AL QOET, (RFNRT
TV —varalEcid, M MOSFET At — 7 BRI/t A BHi 2N L TS E T, 2P i
DOFEEIL, Igeny BTSN E T, ZOBIEIFL LT 7 RSN T PWM 28— D IED A IS E4, H
NEEBIIFEEFIYERIEEZN L THRHSh, =7—T 0 FDRA NS (F4—K\vsE FB) ICifasnEd, =
Z—7>7 (COMP EV) O An—7HitE T 7B IMEIL, PWM 3L — 2 OB A IS E T,

AAF L T AV END L BIRMRIL SET/TFL 0T U AAvyTFulyrTay &AL T RS 7y F 2% E
LET, ZaUzED, DR B (UM MOSFET 4 —1) IZ High 15 5233l FIZEIINE v, 458 MOSFET 23412720
F9, PWM 2o S —F2DIEATIOBENAANTZBZ2DE RS ZvF BNy hEiL, #48 MOSFET 4712720 F
‘g—O

6-1 (/R I, B A PO Wi CRESND EBEIIT@ T AT VT AIARXARLIPREEFNTOET, Zhb
DARAZIZED PWM 223 —28 RS T F OV MR R ELATREMERHV E T, ZNOHD A A II1ZE->TTy
FBVE hENZ2NEDNTT B0, IC WE DT Z 7T U RMalIK X, Ty T 3ty hEni-% OERE PWM 2281 —
AZXBTvF OV HIELET, ZORMIZH 150ns T, 77277 UM LT ET,

IR AN FX AR ORPLTIL, 77077 7 RE HIZANS MOSFET 234> L X ias 7 o hicfitia s
NHZFRX =T, AR I SN =L =10 K& ET, LM3488Q-Q1 [CNE I - i Lo R —X
13, ZOIHRRM CTHABIEN EFTHEEBIELET, @ELEa L —&3FHE (FB BV ) EEEREL, b
DEMETTRS FvF 2By ET, HADNEEL TABMEIZRDET, Ty FI3U by MRBAHEE L £3,

Blank-Out prevents false

| | reset PWM Comparator resets
/ I the RS latch

\

| 4 PWM
Comparator

/ | B

Oscillator Sets 'S | ¢

the RS Latch |

150ns Blank-out time

® 6-1. PWM /8L — 9 DEXENME
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6.2 #EETOY /K
P Shutdown Detect Vi
__| Under-voltage
lockout
FA/ SYNC / Fixed }
SYNC/ Frequency detect Oscillator _|_>
SD
p Set / Blankout []
ope
Compensation I 7.2V
| Soft-start Bias
L ¢ Voltages
* Thermal ***
Shutdown +
1.26V Yy
Ra‘mp Reference — -V
Adjust Converter

—

COMP [
.
FB[

Converter PWM A
Comparator

> L
Switch
Logic
+
v _l

e

Overvoltage
Comparator

VA

350mV ' Switch
Short-circuit One Driver DR
Comparator Shot
ISEN [
Level
Shifter
? PGND
AGND I:|]?7 l_l |

6.3 HBESKEA
6.3.1 XO—7#E> >

LM3488Q-Q1 ILE it E— Rl 5 XA H L CET, BT — Nl o 2725 S0%, x%ﬁﬁf])m)@l?ﬁ@*ﬂﬁ
JVEANL OB TR HIBRE , B — T RT3, BRI S B EIIThb A0, BT —RNf#EEZ#FEHLTCE
NI T HZEL R S5 TT,

% 6-2 (TR T IONT, Ta—T 4 FAZND 50% ZHE 2 HEERE—NHEIIAEMICARLZETT, K 6-2 (TR T XD
”%1'7@(%75)39'?—75 W358 ALy T EiIE Alg #MLUET, ZOAMELOFELRT Al 1X, ROATR
&’)%ﬂiﬁﬂo

(1)

EORXNS, Ta—T4 VA7 (D) B 0.5 ZBZDHEE. Al 1E Alg Kb KELSZRDET, oF0 ., GLAUTFEHL O E
I, AT OBENIEF I NIWEELILEE L F97,

P T N—F = 7R DT | X 6-3 1R T IOIHIEE B lchifE T 72z 1,
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WEZ > T MR T SE

MZ-MC)
L= - (—=—)a
Aly (M1+Mc o (2)

Control Signal

Al N
M1
. Al —
Switch Waveform ——p» 1 v

PWM
Comparator
|
DTg (1-D)T¢
B 6-2.D>0.5 ICHITHYTIN—E=y IRk
-M
Com;lg:rr_\nsation
\ P
\ | M \\
2
Al N\ —
o
\ . ]
Switch Waveform ——» v
| PWM
Comparator

K 6-3. #HES T ICLBYTIN—T=y I RIROHH
LM3488Q-Q1 T, M7 7 BNEICH A TN THNET, ZOMIMET T OAa—7 1%, K¥DT 7V r—ar T
HYNTHERE T A IR ESN TWET, NEHE T 7oA —7 13, JBRBIEELET, ZoAa—7 13k 0%
ERALCRETEET:

M¢ = Vs,..Fs Volts/second 3)
FOXTIE, Vg IEHHET 7 OIRIE TS, VgL DFIRIFTERAREID 7L a ATRLTWET,
SHIZFHMEZ @O DT, IC ITITFFFFEFE D RN EIESN TR BERG S ITHET T D An—7 %44

FRRCHE LT 2N TEET, X 6-4 (TR T IO, F—DIBIEL Ry B354, #ifET7 7 D M, DAR—7 1%
WOIHHEANLF9,

40x10° Rs. Fs Amps

AM¢ =

Rsen second ”
ZOHXITBWT, AVg 1F 40.108 Ry L2 LA ET, LT3 » T,
(5)
B DU OWT, AV & Ry EDRR%E [X] 6-5 127y AL CWET,
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IsEn

LM3488 DR “

Vin

6-4. #E> > 7D2O0—F DM

250 ,
f, = 100 kHz
200 /
f =500 kHz77//
/2%
< 150 /
z ,
— f. = 1 MHz
— S
< 100 /
50
0
0 tk 2 3k 4k 5k
Rs ()

6-5. AVg, & R EDEAR

6.3.2 FRHHAR, FHH >+v D>

LM3488Q-Q1 DALy F 7 J&WeHuE, 1 HDOIMT TS LA 952 8128D 100kHz ~ IMHz ([ZFHE TS £,
6-6 (TR T LI, ZOHHUT FAISYNC/SD B L7 T RORMICH R T2 M ENDHVET, RRIDAA T 7 JH
(R E P UEZ FIWT 95123, AR EEZ SR TS,

LM3488Q-Q1 I/ a7 vy ZIZ A CEE T, X 6-7 [T T X2, M7 ay 71355t Rgyne 271 L C FA/SYNC/SD
BT DR DY £, ZOMPIOMEIL, FIH IV AD AT Torrsyne) IHAFLET . & 6-1 13, FAES
M7z Torrsyne) W2 LTI 4 288 tdif 2R L CLOET,

& 6-1. A DHREFIHER

Torrsync) (Hs) Rsync %2 (kQ)
1 5~13
2 20~40
3 40~65
4 55~90

14 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5
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& 6-1. RAIDHRETES (FeX)

Torrsync) (HS) Rsync % (kQ)
5 70~110
6 85~140
7 100~160
8 120~190
9 135~215
10 150~240

F A SVRNRIL, 2 N—=2 DT 2—=TF 4 FAZNVIDE IR T DU ENRHYET (DR B3 High TRy F 7 RAL B
1 Low DY), Fiz, R/ UL AMEIL 300ns LA L THLLENHYET,

FA/SYNC/SD B3y v b o e L CHREL £97, FA/ISYNC/SD B2 High 1575 (High 15 5D EFRIZOWT
1T B7var 5.5 22) B35LET5E LM3488Q-Q1 1FAA T > 7 & EIEL TRERE—RIIBITLET, 2hoo
ST IC ORMREBIEREL 10pA L0b/hE<7R20ET,
6-8 FBLUN X 6-9 |, JAHGHE T —REFEME— R CEIEL CWDGAE D, ZNENDT vy MD U BERED FE5E
FikEERUET, B ETIEEE—RTlX, FAISYNC/SD B2 %7 T  RICEHE 58, 7y 7 1 38R B9 E 0 J8 3 5%
TEWET DIV ET, ZOE V% High (7 V358 IC vy Mo LT, EREGRE £ F T —R T,
30ps LA E High 5527 5L IC B3 vy T LET,
6-10 I%. Rpa EHUC LD JE R H R L Rsyne LD PR R O 7 D FEIEA R COVET, [AIHE TR A S
TRV E | Ay T U 7RI Rea ICEs TERSNET, MG 5N AN EINDHE | Rea s E XIS IT/20 E

‘j—o

L

RFA

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

M3488

& 6-6. RiREEAE

FA/SYNC/SD

LM3488

SYNC

Fclock
100kHz to 1MHz

K 6-7. ARHFH
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Rea 10K

FA/SYNC/SD AN AN : >1.3V

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

OFF- Shutdown

X 6-8. AiRMAEE—RTO vy MOV EIME

30us
40K |‘—’|’m
FA/SYNC/SD AN l o

LM3488
> jo

X 6-9. A E—RKTO vy MY VEIME

Rsync Csync
FA/SYNG/SD * * AMN | | o

LM3488 270 pF

RFA

B 6-10. FiREERE X /= (X BiBREREA

6.3.3 SR E

(lseny BV THIESNT) B AEPLO W RO BIEN 350mV &8 2 5HE ., H& BTG R ENH DR ET,
LM3488Q-Q1 WD /—Z | ZINAA T 7 RPN 5 55D 1 ITIK T L, EEDPAREINDETIOIREEEHE
HFLET,

6.4 T/NA ADBEEE— R

KT INAAL, ASJBEBIED UVLO OBy hRAV B2 58T <12, FAISYNC/SD B2 D7 Ao AP k> TR E
SNT B ECENIET D0, FAISYNC/SD B AZHMEN A CRESN A CEMET IR ESNET,

FA/SYNC/SD 278 High (27 /v &b e, LM3488Q-Q1 1E v hE 7 —RIZBITLET,
IseN BV DEJEN Vg A DE, T AR TIERET—RITBITLET,
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T77V5—23  ERE

UTo7 7V r—yatFmid, TI OB ARRICE EN256 D0 TIEARL, Tl TIEZ OIEMMEEZIT 7w et

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

71 EREDEE

LM3488Q-Q1 1%, #fE £/ 1L A S j% WBE—RFOWT NN TEELET, L FOT 7V —as 3o Sim s 1
(ZEEFS LTV \iﬁ”o ZOBEE—RIE, AERCE— R LR L TR & EMIRREDMELS D £,

T2\ ET TV — 3>
7.21 FEIT > /N—F

VIN = 3.3V (£10%)

Lo
I OOuF 6.3V

L
10 uH
ISEN VIN—
- D MBRD340 VouT = 5V, 2A
Il 1
1 COMP FA/SD/SYNC —'vw—_l 1+ cour
RC 20k LM3488 — | al 100 pF, 10V
4.7k — |
A FB DR | IRF7807
p— F1 e
= - AGND PGND—_l < 60k B
—L—_ — Rs| fre 3

—1_NSN
0.01 HFI 0.0250Q

71. —RNEEMNERE (F—X ) arnN—-%

LM3488Q-Q1 Thh XM bR IX FIE F/IIAT 7 Ty 7 MRa Y ¢, FEar =23 IRAEEEZEH
FBIECEHRLET, FEL T 2L —ZOHARERE [} 7-2 (ORLET, HitEmt—R Tl (CHFIRE T/ 47 2E
Wﬁ”z“m IIRBIRWGE), FEL X 2L —H1% 2 YA 7V TEIEL £, W OEMES A2V Cld, MOSFET Q 234

2720, TR = DAL F I RCEBEINT T, OV A7V TlE, F A4 —F D 3T/ 7 280, HAiars o4
COUT iNGY= ﬁ%{}lbﬁ% S uéﬂiﬁ‘o
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\
X + ( L ¢ 1+
.
VIN COUT;: :ERLOAD VIN COUT T~ EE RLOAD
Vour / Vour
Cycle 1 Cycle 2
(a) (b)

7-2. REAVNN—42BE : (a) RYIOSHEH A V). (b)2 BAOEEY A

2 FBRA DOV A7V TlE, MOSFET Q 4712720, ZFAA—R BT NI ASA T ASNE T, A F 72 ZERB LT3V
F—IFAMEH I T UoHURESNE T, 2D 2 FAZAVDHIZE > THAEENRFOET, Hjjjﬂﬁr SN/ /)
JOICERINET:

VIN
ouT = ——

1-D (6)

V

(MOSFET L4 A4 —R O Miigd i T2 8451), £721%

P (7)

ZIT,
o DT AAMYF LT DT 2—T 4 P AINVTT

o VplE. FAA—RONEFmEER T T
* Vq ¥, MOSFET 234 REDE T

7.2.1.1 BEEHS

FHEAAR—=ZOEMEZ R T 2ITE, & 71 ITRSNTWDERATA—ZEHHREL TRWERHVET, K 7-1
IORSNTWDREHE, £ 7-1 (RSB R E T R e L TS U RE R T,

RT71. AEDOREH/INST A =%

RELSTA—F BAEDH
PNVAN-EARE | 3V ~ 3.6V
I 5V
b FANCER 2A
R 350kHz
18 BHHZB S5 7 =P 2 (DB CHM O b)) 255 Copyright © 2026 Texas Instruments Incorporated
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7.2.1.2 H/SREHFIE

7.2.1.2.1 WEBENCH® Y —/JUICk BHREZ AR5

ZZw7Vv 79 5HE, WEBENCH® Power Designer (250, LM3488Q-Q1 7 /A A%l 1 2 W AKX Lkt 2Bk T&
ij‘o

1. &HNZ. Vins Vout lout PEHEZ A LET,
2. AT T4AVFDOZAYNVEFERALT, DR, (SEEE., IANEDFEE/R RTRA—HIOW e e EbL, 20
wEtE, TRV AR AV AN AL DO A EER Y ) a—ar b i L E T,

WEBENCH Power Designer Tld, IAY <A XSz RIEE X ST i VAN | VT VA A LOATiAS & 58 5H O TE B #H & OF
H TR TEET,

W WOBEEEITIRETY,

o BRI 2L —TalEFEITL, mERE LR OMEREE MR T D

o B Ral—alrEETL, MR OBEEAR TS

o HAFAREINTZFEBERRCL AT U N, — %72 CAD 74—~y CHT5
o EEOLER—1% PDF THIRIL, 3534675

WEBENCH > — /L OFEfiIE, www.ti.com/ja-jp/WEBENCH CTZ & (22 ET,

7.21.2.2 /YT — A > 85 Z DER

AVEIRIFIET R—FRNIZHD 2 DOTZFNLFX—ERME LD 1 OTT, K 7-312, AT TP AT VDA
A OREIRNE DI T D20 % RUET, AL Z IR EHRNDERITRO I E RSN ET:

di (t)

Vi) = L

(8)
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(5

lsw (A) y

B73.A A YO 5BRB. Y44 — KB C. R4 v FEHf

V() R—ETHDHE. dif()/dt (T —ETHHLENHVET, T FBEDANNEBLEHNEEITRH LT, AF
JERDERIT—TEOEETELLET,

WA 2 AR P TE T DRI CE S | L (ﬁi’M‘/ﬁ‘ﬂ&ﬂ%m) &N (AFIEETRI T V) T, A B
1L KOREVEA, AV D—ETALFIZBHRM 0 ITIK FL, 2 A—Z IR EGREEE— R TEELET, A, 2
i J:@/J\éb\%/m\ ALFEIHERNT 0 2L, 2 3 —F TR T — R CIELE T, 20T —F > —hDTXTD

FRAT I 30E e Bl T — N COBELAE L TOEY, HEiEE T — N TEIESE L5513, L FORMFahm- T L= D
DET:

IL > A 9)
lour DV,
> —
1D 7 2l (10)
DA-D)V,,
L g 2|OUTfS
(11)

SN louT IR Tl L 2R ELET, —rIciE Ai| & ] L P 30% WCERTELET, A X 7XOwY) a7 A X
BPIRINT DIV, A X IR RND L E R — EREHETAOMNERHNET, FLEI L /N—XTlE
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T - IOUT
L= 1D
(12)

FI20 I peak = | LIRR)+ Ai (e K).
ZZ T,
Ai, - DVin
2fsL (13)

INBDEE LIRS ERM DT YA R RIRTHULENHYET, 27 O EM T TRWSEA L, faFnic ke e
NP KIEIALTFLET,

LM3488Q-Q1 IZIEFHIZE WA COARA T L T INZRETEET, A v T U 7 RRENEWIGE . FEFIT/ NS A
VEIBEE TN =R BB ES DI ENTEET, A FIHEDN NSNS FRHCERAT ST T v —oA 52 7
ZERMH BRIV IEF I RELBRDEANRHVET,

LM3488Q-Q1 I3AA v F & i ot —/BiA ML £, Ay Fafinst — /&, LR TRIE LY —27Eil
LRI T,

7.21.2.3 HHIIBEDRE
7-4 OIHIZ, HAOLREY OBy ERIEEEALC, HOELEEZ T 70 TEET, TRHOERPUX, 7+
—RRX 7 BUDOBEEN 1.26V (IZ2ATHITRIRLET, RE1 & Reo 13, WOXEAFHL CGERIRTEET

RF1 )

Vour = 1.26(1+ =—
( Rr2 (14)

JARARI T D720 /B L7 TR B DOBIZ 100pF v 5 Y285 T A2 R RE T,
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Vin

I\Dr\ Vour
|_
DR \ Q Cour
LM3488
Isen
be1
FB Rsen
Ripz
7-4. WOHEBEDFHE
7.21.2.4 EFNHIRDRE
BRI CEAEM DK EIL, B AL Rgen ICE-oTRESNET, EBitHIRIL, B ABiO MR IcA TS

EIENEIR AL Y2/ REFE [+ Vsense LELWEXIZHAELET, ZOAL Yy a/LNIZET HE, /)*\’@‘&47/1/&(7\
Ay FIIA T2 ET, Vepnse PORllREIL, 2 ar 5.5 IRLTWET, Vaense (. NEHIENE 5 Vog D& K
BRLUET, 2120 ZOHIME 1T —E O Tide, WiiE 7 7IRER L T—EHMIchleoTEbLET (K
6-1 2MR), TD7 | BHEHIRAL v a2 RO B L £7, EEOBEFRHIRAL v a/LR T, BREEE (Vsense) £
HAE 7 DERT,

Rsen * ISW it = VCSuax = Vsense — (D x Vg|) (15)
ZZTC,
« ZZT, ISWLIMIT e — 77\/(/?:%/”[4%”'3&( U\T@JVC éﬂijﬂ 5‘1*5‘4"‘?4’7/1/#@7][]?63: VSL

RN RIEIEEME T UET, BIRHIRAL v a/VRIET 2—7 4 P A7 MZE-> THERRDTD | Rgpny Z 3R
L., #Y)2REIHIRAL v a VR ERET DI, L TORXEFEHATLILERHVET,

Vsense - (D x Vgi)
ISWLIMIT (1 6)

RSEN =

EFEORDLF1E Veg Ty ISW mim 1ER O X TE-ESNET,

lour (DX V) ]

ISWyimir = {(1_[)) +(2 xfgx L) "
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RN A B L3572 | FE Pl FRAE X i REMEME (BEYEME 120%) 2 2%/) ERlD~— R T DL ERHVET,
Vsense & Vs DT OfEIL, 2252 5.5 TRESNTWET, 72720, Zhb 2 SOHAEROH|RE AW CEHEZTT
&, FEBIEMITIAWVEETEHI R £721% Repn #PHE2 G HVET, 20720 THEEZar 5.5 TRIALTND Vg
OEZFEAL T, L FORXEM AT L2 HE53L TET,

Vsense - (D X Vsense X Vg ratio)

R =
SEN ISWomir (18)

Rsen [FEIE—FHl#EA—7 O —# T, L —T O REMIIL D OFREE RIFLET, 0720 BIRHIRAL >
AN ERE LIRS, V=T DL EMERRET DU ENDHVET, REMZHERE T HI21E, ROXEEHLE T,

2x Vg xfgx L

RseN< Vo~ 2 x Vi)

(19)
BRINL7z Rgeny DBZOEINE KEWIGE | ZEMEZHE T D720 BMOAe—T#HEE A2 LERHYET, sEi
MM A — 7 fitE 2 A LB RIO' 7 a2 B TLIESN,

7.2.1.2.5 S8R O0— TR Z /5 L 7= S 4R

MBS T, Ry 2L CAr— 7 fiEZBINLF T, Rg IXFEALEDFEFTRETHY, EHTHHAELMELL
FIZRELNTLTIEE N, L FORITIHR - T Ry, 8 RLET,

Rsen X (Vo - 2V|y)
2xfgxL

40 pA (20)

- VsL

RSL >

ZZT,
+ ZZT. Repn (FEIRAIRICEESWTERIRLIAE T, RgL ZEOAHT D&, HlNE 523N — T 2L ESE D20 D

BIMDIMBAT—T DDV ZHIUCE > TEIHIRAL v a L NICb B2 RIELET, 070, BLFORUITR
FESIT, BIRHIRAL v L aV FEFRGET 20 ERHYET,

Vs = Vsense — (D % (Vs + AVgy)) (21)
ZIT,
o AVg I AEMBLURHRE L BMOAT—7HifE T,

AVg, = 40pA x Rg, (22)
2D, BRI (F721F Rgen) DERBKDIDNTEEINET,

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

ISWimir =

H O EEHIRE 22 EEED W 5 2 EHL 4 5121%. Repny & Ryl DIEAMRDIKLFHFETMERHVET, —Hi D%
TIX, ISEN B> D /A X% T 4N T FDHDIZ Ry bAZNTT,

Uy 7 VETRDBHELED 30% DA T, BItHIRAL v a/V R R KRE—27D 120% THHIINIA L X 7258 IRT 55
B, JOHR T IEAZ AL T Rgpy ZIRE TEES, ROAE, EFLD 2 SO RG-S TWOiE, RSL 7eL
THRERLENDPRONDZEERLTVET,
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\%
Rsen = SE\’/\‘SE Vi
ISWiimir +( Lxf )
) (24)

7.21.2.6 /YT — 1 F— FOZER

FIEa NN—XEREBETDIE T A4 — e D L BN EH AR ER CTHY X A4 —REefiih b — 7 Bt
WAL E IR FTNDADE =T ER CTHHZENDINET, X A4 —RE, ©—2 Bz ERID BRI IS CEDEMR TR
IRV ET A, =0 AF—REFIL. L TFTOR B> TEHE TEET:

Ippeak) = lout/ (1-D) + Al (25)

EitoT, louT ! IZH IR T, Aloyt 1% 4 7-3 TEFLTCNET,

HIEay =2 — 7 EL T, L X al —Tar &Nz BIEEFE LD ET, XA —RIZZOB/ LB TES
VERHVET, R E M LS, B MELERE TO/NSW Y ay b —S A4 —REBEDLET,

7.2.1.2.7 /YT — MOSFET DZiR

LM3488Q-Q1 DEEEHE" 1%, SN MOSFET D7 —MI#t T2 M ERHYVE T, FEIMaTIE, S N Fr1r
MOSFET DRV AL Z AL X I RITHE L, YV — A% T RIZHERLET, BREIE . (DR) EJEiL, AE-EIZLD R
FT ((REOFEIDE Va2 5 ), 1ZEAE DT TV r—a Tk, rY Y7L ~L MOSFET i T& %9, A
TEBENIER RS S X, 7y L~ULd MOSFET #1420 ERHDE T,

BN 72 MOSFET 138 R A EH#EHIEL £9°, MOSFET 28R §- 5720 DE UL/ T A—2|TRD LBV T :

1. H/PhALYT a2V REE Vo (MIN)

2. F BT, Rps(ON)

3. WU —MEMTE, Qq

4. W REF Y/ H A Crss

5. IARLAL-Y—AREE, Vpgmax)

MOSFET OA7RIEFEIL, 1A HBELIFFHFL IR ET, MOSFET O Vpg () ITHABEIVE WL ERHYE
. MOSFET OB HHKIL, Bl ks AC A F ) EITEB OB RITET 5N TEET, MRk A
ETDHITIE RDS ON) DLEETT, Il Pconp (£ MOSFET T® I°R K TY, I RKOEBHERITKOXTH 2
bIVET:

OUT AI
COND A = I\ DyaxR DS(ON)

(26)
ZZT,
* Dmax 1%, BKRT 2—T+4 A7V TT,
- (1 ) VIN(MIN))
MAX Vout (27)

MOSFET @5*/2‘/1%*%’7&&*/7]‘73%% (I BT R ORI SLE T, ZNDDEBRFC AT HRE 2
M7 mE IR KREHEE 751213, Cres & Qq DILEETT,

MOSFET %% — A NI T DI DI ERF — R NETIE, IROXTHETEET,

lG = Qg.FS (28)
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MOSFET %4 — 74 v SE D7D B 727 — NREVEE )1, A v T 7 7Rk, 7 — N EMEE% Vpr 12 FIF5
7D OB OIS MR =XV X —E T UTABIZFE LA ET (BB EAARIZ DWW TIER 7 ar 6.5 L&
MRHEID B a2 RLUTTZEWN),

Porive = Fs.Qg.Vpr (29)
7.21.2.8 A3 > T DER

4 7-3 |\TRT IO, FIEAN—=ZDATNALZ I ZPFAET DT2sD . AT E GG IER L T = AR E 9,
ALHE T AN AT o FICEINEND )y 7 VBRI IRVIRS RV ET, 72720 AJas T o i a5k,
AT T TN £, AjarT VO FEEETRIZLL T TROLIET :

V-V
ICIN RMS)= Al /3 = g s/UT LfIN)
243 outt's
(30)

AN T oI FMEER ISR IS TEDLERHVET, Ao T o FIET 7V r—ar TidEiul i&EET“
IEHVEEAD A NENEA L —F L ZAOF BAEH DR ETDRTEEMER SV E T, 2078 10uF ~ 20uF OFi
T, BB DT oY RIS AL ERHVET, 10uF LVIERVMEAFEH T 5L, A28 —& 2O BEAEH £ ;tx
AF T //(X“@F'%E ZLD LM3488Q-Q1 (TN K SAHEMENSH N T, Phie&m E3E57-0 ., BFIZ VN 28 8V
R DOBAITIL, AT 20Q OEFTAEHL T RC 74V 2552 8% THIHEEL £, #8H11T Viy B LE S
L le EUACII A S AT F LA OB B E R LT (X 7-5 28 8R), 2O/ T, 0.1pF £721% 1uF ©
BT T U NHETT, ST A Tjar T e 2T iR A T A I ETRAN Lﬁﬁbif

RIN

VIN

VIN
LM3488 1 CBYPASS lcm

B 7-5.1C AN/ A XDIER

7.2.1.2.9 HH3 > T Y DER

FIEALN=ZDOM )AL T oI A F I EDFERICT X TOH N EREZ MG L ET, ZOMR, RERY YT L
BRI AELET, a7 o IR RFEMEER IS CEORENHVET, a7 O FNMEE I
T Ed:

lcourrms) = \/ [ 2D 4,2 ]
=/ (D) Jloy2 —— + ——
( ) ouT (1-D)2 3

31)
g

DV,

2Lfg (32)

A=

T a—7 4% A7 D i (Vout - ViN/Vout EZE LD ET,

tHjjO))/7°/1/75§tH7'J:l/5ﬁ/"j‘0) ESR & ESL (Zh-o CHEHEZERIHSNET, mzRER)y 7 VEEZFEB T 5720
I, HJITESR & ESL MEWar T oA LET, HICiE, RiEmFEEL 2L RiniEER) ~—Eff LR~
~5’/5'/1/\ Sanyo-OSCON. f7/-i13% /@73y rar 5o aHER L £,
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721377V = a ViR

VIN
2V/Div

VouTt
5V/Div

lo
500 mA/Div

7-6. (R RN TEBER (KFERT—IL : 10ms/DIV)

7.2.2 LM3488Q-Q1 Z{&/H L 7= SEPIC D&R51

LM3488Q-Q1 iZ=—H%AK N F¥x/L MOSFET Z #2729, SEPIC (3> 7 /VTU R 1 RAVF I Z L AaL 78—
2 TV r—var T TEEY, LM3488Q-Q1 A L7 SEPIC OIS [X] 7-7 |IRSNTWET, X 7-7 TR
SNDHINT, HITEIEBATELELVS BWERITIRWGERHVET, SEPIC L2 DDA Zr2EFEHLT, A)E
JEDFE if_ FBEEITWET, AV TF LTI AN BIRTA L H 7 Z ORI CEENEINSND T2 A F 75
L1 & L21E. 2 DDFT A AT =" AL HZ I 5 FTFEANT U AD 2 OOBBITRVET, 2 DT AAIV—M U E 74
EHERT 2L, DAZLNT U ALIIRHRINC, hEad ORRFE T E2HEATEET, L1 & L2 I[ThT U RO EE B2
FTHILET ANV TN Ao/ NS TEET,

Viy = 3.0V to 24V

I 15 pF, 35V
10uH - x2
Csn IsEN Vin 1 uF, Iceramic D Vour = 5V, 1A
/T o NI
; 1 nFI RFA C| | g™ N .
< — _t N “out
| — COMP FA/STNG/SD [—A—) s LZMBRS”OL”’ 100 uF, 10V
Re R LM3488 40k — 10 pH
4.7k F2 — | . —
_EW' FB DR | RF7807
— —— 20k — é Re
- . S 60k
J__ AGND PGND 1 SN
0.050

B 7-7. &M/ SEPIC O /N—%

AINZAH 75 L ZBLEL TV 572, SEPIC 13- 3 =2 DF R TOF R EMAL £3 FHEa " —ZIZi6l)
% SEPIC D LR id 1 DiF, AN EH N ZAEMITHERF TEHILTY, 27040 CS XD AT EH MR
SHL, BTEASCRAENE N DIRESNE T, £D2D | BRRI Yy MU NG ERE O FERIE OE Z# R
SEPIC A TY, 2FD AAvTF A TR0l T BT OV IR FLES, FEa "—2Tid,
FADNEENSTAA —FOEERE T L5 WEETL2E T TEEEA,

26 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/lm3488q-q1?qgpn=lm3488q-q1
https://www.ti.com/jp/lit/pdf/JADS068
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS068A&partnum=LM3488Q-Q1
https://www.ti.com/product/jp/lm3488q-q1?qgpn=lm3488q-q1
https://www.ti.com/lit/pdf/SLVSKY4

i3 TEXAS
INSTRUMENTS LM3488Q-Q1
www.ti.comlja-jp JADSO068A — JANUARY 2026 — REVISED MARCH 2026

SEPIC OF 2—7 4P A7 /IFTLL FEME AL TROBIVET :

Vour 'V

out DIODE

D=

VOUT * V]N - Vo + VDIODE

(33)

LD T, Vg I1E MOSFET A IRBEFEE Q T\ Vpiope 1EX A4 —RDONEF MEEFE T T9,
7.2.2.1 REHEMH

SEPIC m N—ZDOE i fEAF R 51213, £ 7-2 ITRSNTWDERANTA—F 2R L TR ERHV LT, ¥
7-T {ORSNTWDREHE, F 7-2 (RSB R EZ T R e L TS U/ R T

K 7-2. SEPIC DFRET/SFA—%

BT A—F EMEDHI
N BB 3V ~ 24V
HEE 5V
b5 NI 1A
VR JE AL 350kHz
BRE—2 Y — =77 200mV
7.2.2.2 M REFIE

7.2.2.2.1 /YT — MOSFET DZiR

FET NN—ZIZEB W T, MOSFET ORIRELELTHNNTA—FL, /M AV Yy a/LREE VTH MIN)~ RV
RDS ON) & B8 —1E B Anf Qg WAREF Y/ H A CRSS RN A -V — A E+E VDS MAX) <9, SEPIC Dv'—7
X/l)/?:aa LT ZEHL TCROLIET:

Vswreak) = ViN + VouT *+ Vbiobe (34)
BINT D MOSFET 1%, RO AT LERHVET :
Vbsmmax) > Vsw(peak) (35)

B — I AT EMITLL T TROSNET:

| = | Al + Al
swPeak) ~ ILiave) * lout *
’ (36)
Ay FHRND FERMEETUTILL T TROBIET:
ISWRMS =\/ |]SWF'EAK2 - ISWPEAK (Alu + Alu) +w] D
(37)

7.2.2.2.2 /YT — 1 F— FDZER

— VB — VWA B TCE LT — L A4 — R &R T 20 E R HVET, SEPIC Tl ¥ 14 —ROE—2%
MIFAA YT O =7 EIRERICIZR0ET, A4 —ROA7IREFL T3 — 7 ELE X Viy + Vour TF . FER
VR —HEFIRR, SEEAF —NERITH IERICFE L ET, vay B —X A —ReBEoLET,
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7.2223 A28 08 L1 BLNL2 DER

BRI T — R MR T 2500272 L1 & L2 ZiUNSER 51213, L FOARIA—Z a5t BT D0 ENRHY E
—a—o

AHE 7 BZ DI E
| DIOUT
L1AVE N
1-D (38)
IL2ave = lout (39)
VESU CarTEE2HETI-00, v =Y —— 70Uy 7 )V ER
_(Vy-VD
LN
(40)
_(Viy-Vg)D
2 -
(L2)fs (41)
BRI AHER T 5720 1L > Ai/2 D2 FRIBZRWIIIHEDLET,
(Vin - Va)(1-D)
2lourfs (42)
(Vin- Vq)D
2>——
2|OUTfS (43)
AE T EPEBFILI2NIDNCT BT D, A X I F DO — T E i :
| - DIOUT + i
uek= 4D 2 (44)
Al
lopk = lour+ > (45)

IL1pk 1. IR AP TRIESNIZHR R EIREHE IO/ NETDLERDHVET,

ANV T NV ER DV T NVEIRI T 5720, L1 OEZHELER/IMELD KELTHZENRTEET, 72771, D1 28 I 1avE
D 20% Rl 2L, WAy 7 AT BRI MR £,

L2 DEZEHESE e/ MELD KRELST DL, Ao IO T ZENTE FEREL TH Ay 7 VEEMERL £7,

(46)
ZIT.
e IZIZT.ESRIZ. HHharF o doFhEFHEE T,

L1 L L2 BREICaT EIZEPNTWBIEE . L1 = L2=L ER0FET, A F7X 2% 2L (@S AHE, BT
NTRRVNIHET, ZLELWEE DR A2, Coiltronics CTX 3 — & Octopack 73#L Tk,
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7.2.2.2.4 > I HHLDER

AA T TR DE — 7 Bt Isw(PEAK %, BB AP Rgpy 2 HL GREE T FrED M 1B a it cxEd,

Vsense - D(VsL + AVsgy)

RSEN - ISWPEAK (47)

7.2.2.2.5 SEPIC 3> 7> Y DER
SEPIC =5 4 CS OB ILENEERIMKIFEL £, SEPIC 27 YV OFMEBTRIZLL FTROLNET:

I =/l 2
come \/ SwRms * (IL1PK2 - lipAly A|L12)(1'D) (48)

SEPIC =5 2. HATE T2 K& ACrms B DO TR NMLE T, ZORMERH L7280, SEPIC 1X, =
VT Y ERND FEIMEBTL N LR/ (T oY T oaY— LT AEE) IREEE N T TV r—ail
WL CWET, SEPIC 27 U Y OEEEMKIL, I KA SNEIEIOE BWMERHYET, YA Xk TEMEBITE
D@D SMT 12X, 2o 2 Nar T Ol N iE T, €73y /a7 o2 T526TEET 0, CEA/NE
W, KERICEa T Y oo EFE W1I:7ﬁ“jté°<foc5{tﬁrj7bﬁéwiﬁ“ C EREmWETIvZidmfli ¢, Efifa
VT UE, SENME R EAS A T T T D IS B 7 A RIS CE DA —R— VT TV —a il L CVET,
CS & L1 OMITIZ= R —RTUARHY, ZNEFHL Car T HMEE IR ETEE T, AR = R LF— T
ADFRERAFR DI/ FT:

(49)

AV ( Vour ) lour
s =
VOUT + VIN - VQ * VDIODE fSCs

(50)
1% SEPIC = F o Wiy 7 )LV EE T,

(Vn-Vo) D

L1 =
Hfs (51)

WIAH 5 L #inD)y T VERTT, TRAX—RTUAOREfRE, Cg OR/IMEZRDAIZITLL T2 AL E
7

| 2
ouT

Co> L, ——m—
s= 1(Vn\n'vo)z

(52)
7.2.2.2.6 A>T Y DER

FIEar = LFEERIZ, SEPIC D AJIHALZ 74205 1 f@H0ET, LiznN-> T, ATTERIEIZITE G 72 =3 C
R 4"/5"‘75’&:&@\7\77:!/7/*% ZHIIMENAY) y 7 IVERDBD VIR0 ET, 72720 Ajar 7 o3avhalde
BHECANTTI T TEIMLET, Ao T o OFEMEBTIZLL FTROOIET:

lengms) = AIU/\A—Z D VIN'VQ)
23\ L .
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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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
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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 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

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION
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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)
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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