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‘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,

FEHITRAMN FIT A ORI TIL, 7T 77U MERFIZ/NEE MOSFET 234 DLz iar 7 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 ETOvIH
P>| Shutdown Detect Vi
__| Under-voltage
lockout
FA/ El SYNC / Fixed ]
SYNC/ Frequency detect Oscillator
SD >
p Set / Blankout []
ope
Compensation I 7.2V
3P| Soft-start Bias
L ¢ Voltages

Y e, AA
126V — Yy +

Reference —

> L

Switch
Logic
+
V-
Converter PWM A
Comparator

Ramp
Adjust

Converter

—

COMP [
.
FB[

/T

EA

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 IZEHME—RAEF X EFEHL COET, BT —RNEHIE O E2F] 80T, AT ORDDOEF OV
VRO BRIRRL , BRI L — 7 R, B 28 H B Th o7 | BT — FHIEA R LT B
WA+ 52 LB K5 T,

6-2 | T IDNT, Ta—T 4 P AV 50% B A HEEIET—RHEMEIIAL ISR ZE T, K 6-2 121D
(2, BRSO TN T 58 Ay F B Alg HEMLET, ZOAME(LOEEIL, Al; TT,

e e .,

FEOLXNS, Ta—T 4 FAZLN 0.5 ZB2D55A . Al 1T Alg Kb KELRVES, oF0, SLAUTREHELTOET,
A OBENNIEF (NSO EELRAE L ET,

YT N—F=y P FIREPI T2 | K 6-3 (R IOITHIAENE S IHifE T 72z £7,
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WEZ > T MR T SE

Mz'MC)
|, = = ==} Al
Aly (M1+ Mo o (2)

Control Signal

Al RS
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

HHNTH T ZENTEET, ¥ 6-4 |- T IO, H—DIMBIERHT Ry, ZIBINT 54 #ifEZ7 7 D Mg DAR—7 1%
WDOINTHEILET,

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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Vin

—
LM3488  OR “ | o
|_

IsEn

6-4. #E> > 7D2O0—F DM

250

T
f, = 100 kHz
200 /
_ V.
f, = 500 kHz7/4/
e
< 150 A
z /g
~ f. = 1MHz
— S
2 100 /
50
0
0 2k 3k 4k 5k

R (Q)

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
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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

VAR, 20 N =2 DT 2—7 4 PATNVEOE IR T2 MERHYET (DR 223 High TALyF 7 RAL R
2 Low DIGE), £z, [F#, VL AEIE 300ns LA EIZT A0 ERHOET,

FA/SYNC/SD B3 v b o e L THEEREL £97, FA/ISYNC/SD B2 High 155 (High 15 5D EFRIZ W T
1T B7var 5.5 22) 3L T5E LM3488Q-Q1 1FAA T 7 & EIEL TRERE—RIIBITLET, Zhoo
FAETIE, IC OREIRBEFIT 10pA L0H /WS ET,
6-8 BLUV X 6-9 (T, JAEEGRHHEE—RLFAME—RNTEMEL TWDIGE D, ZNEND T v M D HERE D FE4E
FikEERUET, B ETIEEE—RTlX, FAISYNC/SD B2 %7 T  RICEH§ 5L, 7y 7 1 35Rii B8 E O J8 3 5%
TEWET DIV ET, ZOE V% High (7 V358 IC vy Mo LT, EREERE £ FT—R T,
30ps LA E High 55 %2FNT 5L IC vy LET,
6-10 I%. Rpa HUC LD JE P H R L Rsvyne LD PR R O 7 D FEIEA R COVET, [AIHE TR A S
TN S AT U7 R EUT Rea ICE-oTERSNE T, FHEZ B ANEINDE | Rea X EIT BN/ E

‘j—o

L

FA/SYNC/SD

M3488

RFA

& 6-6. RiREEAE

FA/SYNC/SD

LM3488

SYNC

——AMA——

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

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

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 1T, HE F/- IR EFHE BT —RFOWT NN TEELE T, L TFOT7 7 U r—a il S imnE
_ux.ﬁékmwiﬁ*o ZOEEE—RIT, REkEE—R L L TR E < EMIEREMEL 220 E9,
72RFXNOET7IV5—2 3y

7.21 FEI>/N—F

VIN = 3.3V (£10%)

Lo
I 100uF 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 Thxh — MR IXFEEIIAT v 77y MR T, FlEar/—#| i R B2
NEEIZEBRLUET, AEL X 2L —F DA Z X 7-2 |TRLET, @FiEEE—N Tl (EFIREB T4 /4%
2;m75§JfI:f (ZIRBIRNGR), ARV X2 =213 2 A7V TEMEL £, SAOEEY A2/ Tk, MOSFET Q 234

W20, TRV —=NA U E TR ERBINET, 2OV A7V TiL, A4 —F D 1WA 723, Hfiars o4
Cout POARERMBMHESINET,
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\
X + ( L ¢ 1 +
.
Vi Cour 1~ EE Riomo Vi Cour T~ EE R oap
Vour / Vour
Cycle 1 Cycle 2
(a) (b)

7-2. REaA U N—49GIRE (a) RIDOEEY A ) (b) 2 BEDOEET1 L

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:

Vour = ﬂ
1-D
(6)

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

P (7)

ZZT
o DIIAAYT LT DT 2—T 4 VA7V T

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 =%

RETNTA—F BHEDH]
AT 3V ~ 3.6V
BT 5V
KB 2A
EI(DRLEd 350kHz
Copyright © 2026 Texas Instruments Incorporated BRI T 37— N2 (ZER RO ADH) #2485 17

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


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

i3 TEXAS
LM3488Q-Q1 INSTRUMENTS
JADS068 — JANUARY 2026 www.ti.com/ja-jp

7.2.1.2 M7 RRETFIE
7.2.1.2.1 WEBENCH Y —/LICk B H R AR5l

ZZw7Vv735HE, WEBENCH® Power Designer (250, LM3488Q-Q1 7 /NA A%l 1 2 W AX Lkt Bk T&
ij‘o

1. &MNZ. ViNe VouT. loutr PEHZANTILET,

2. FATTARAF DI ANV EMALT, D, HAEE, IANRE D F B/ RTA—=ZIONW TG &bl 20
REte, TX YA A AV N AN I DMD AIRERY V2 —a R LU E T,

3. WEBENCH Power Designer Tli, ZAX~ A X7 RIFE K EE AU AN VT V2 A KOS i O TE JE1F
WP TR TEET,

4. 1ZEAEDGE LLTONES ARELRVET !
o BRI Ral—iarEFATL, BRIV LRI ORI 5
o B Ral—TarEEITL, EROBMEREEZ R TS,
o NAZZAXIHIZEIRRERCV AT U RN —ixi)72 CAD 74—~y T AR—I 2%,
o WREFOLAR—I% PDF THIRIL, [AfEf&EaxGEHE AT 5,

5. WEBENCH > — /L ®FE#lIE, www.ti.com/ja-jp/webench TZEIZ/2 iV ET,

7.21.2.2 /YT — A 280 S DER

AEIRIFIEA N—FZNIZHD 2 DDV FX —FERZ D 1 DTT, M 7-3 12, A F LT AI DA
HIHERNE DI T D ERUET, A F T2 EFRNDEIITIRD L] lﬁiﬂiﬂiéﬂiﬁ_:

di,(t)
V() =
®=1r ot

(8)
B73.AAVYOIERB. YM4A—REBHRC. R4 vy FER
V() B—ETHDHE. dif(t)dt (Z—ETHHLENHVET, T F8EDANIEILEHVELITRL T, A4
THEDERIT—EOHE TELLET,

WAL B 52 AMER R E T AR BB | | (FRA 2 72 ER) & D ((F 7 2BV 7 L) TT, Aip 2
1| KORENEA . AN D—ETALZIF BRI 0 1K T L, 2 =2 TR AT — R TEEL £4, A, 23
[ ot@/J SWGHE | A X X ERIL 0 A, 20 N —HTEFEERE— N CEIELET, 207 —4—hDFT_XTD
AT Jod e B T — N COEELAREL TWEd, ke E T — RN CEES 55613, LU T ORMFAm 72T LA D
VET:

L > Ai, 9)

IOUT DV|N
> —_—
1D 7 2l

(10)

DA-D)V,,

L >

2l uf,

ouT's

(11)

/N lout ZIBIRU Tl L 23R ELE3, — AT AiL 2 1 @ 30% ISR ELE T, AL F 720 Rar A X
PRI DINK, A Z 7 F RN AR EREE— 7 EREHETAOIVNENRHVES, FEa =2 T

(12)
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F720 1L peak = | LK)+ Qi (e K).
ZZT
AiL= DVIN
2fsL (13)

INHDMEINE ER D EmNa T VA RXERIRTAMERHYFET, a7 O EEI W) TRWEEE I, S8z 2 7s
P KIBIAR TLET,

LM3488Q-Q1 I1XFEFIZEWVER I COAL T U TICRETEE T, AT UV JEE BN E WIS FEE I NS/ A
VAV TCar N HEEIES A ENTEET, AU X TXEDBNNINGE ., FFICRAR SRS T TiE. =A%
HEFB T ETELVGIEFE IR EIRD G ERHVET,

LM3488Q-Q1 IZAA v F ZHiniH —rEREHmHELET, A v TFE2iinsd—rE&ERIL,. LR CHELZE—7ER
7.21.2.3 HIBEDRE

X 7-4 DI, HALRRE OOy EREAERL T M HEELT v I L TEET, ZRHOEUL, 7+
—RNR 7 BUOELEMN 1.26V IZ2AFITEIRLET, Rg1 & Rpo 13, WOXEFEHAL RN CTEET

R
Vour =1 26(1+R—F1)
F2 (14)

IJAREARI T D720 IFBEE L7 TR DRINZ 100pF 22 7o YA+ 5280 TEET,

VIN

L

C
DR 4‘ Q ouT
LM3488
é be1
<

Isen

FB

RSEN

be2

R 7-4. HABEOHE
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7.2.1.2.4 EHHRDORE

ARFCHAR TEDEIROBEAEIT, B AHHL Repn ICE > TRESNE T, BITHIRIL, Lo AR OWSIZAELS
BIEN BRI AL Y a/VREE Vepnsg EHELWEXITRAELET, ZOAL YT a/LRIZET HE, ROV AZ/VETA
A FIIA T2 ET, Vepnse PHIREIL, 7 a2 5.5 IRLTWET, Vaense (. ERHIENE 5 Vog D KME
BRLUET, 72120 ZOHIHEME 11X —E O Tide, WEE 7 72K L C—EHMIcblzo T8l ET (K
6-1 ZM), 207 | BIHIEAL v al RO L ET, EBEOBIRHIRAL v a/VRiX, HETE (Vsense) £
ERfE T 7 DR T,

Rsen X ISWmiT = VCSuax = Vsense - (D x Vgy) (15)
ZZ7T
° ::/C‘\ |SW|_|M|T 6it°~7?</r/?‘%{ﬁﬁﬁﬂﬁﬁ<f\ UTODEYTHE%&YLE‘@‘O 5‘:\1‘—5“4‘5—/})7/1/75“%1jmj—5&\ VSL D

EFICHEOEIEIEEME FLET, BIRHEIRAL v 2V NI T 2—T 4 A7 MLk > TRRD720, Repny 2R
L. B2 BIRHIRAL v a L RERET DITIE, L FORE2EHL TSN,

Vsense - (D x Vsi)

Rsen =

ISWumir "
EFOKDSF1E Vs T ISWymir BKORTHTSET,
lour (D x Vi)
ISWumir = {(1 D) + (2xfsx L)] (17)

AR B EB LT 5728 | B R I KRENEE (Y 120%) 2%/ ERlS~—T U R T 5L ERHET,
Vsense & Vs Ol FOIEIL, 2222 6.6 TIRESNTWET, 72720, 2D 2 DOHAEROHI R & THEZIT
&L IEBEMNTILDNETRHIR E721% Repy ®HALR S EHVET, TD0, B/ ar 5.5 (RENT: Vg EOfii%
LT, LLFORX&M A3 3 fEishnEd,

VSENSE - (D X VSENSE X VSLratio)

R =
S ISWoar (18)

Rsen I3 EFLE— Rl —7 O —# T, filH/L— T OLEMII LD OBz RIFLET, TOT0 | BiltHlRAL >
VAN RERELIE . V=T DR EWARGET DU ENDYET, BEM AL 5123 IROXZHEHLET,

2XVS|_stXL

R
SEN= Vo - (2 X Vi)

(19)
BRL7Z Rgpny MIDEEDH KREWGA | BEMZMIR T 5720 IBIMOAT—THiEEINZ 2B NHYET, Al
WM A — 7 a2 H L ERHIR D' 7 a2 BRI TLIESW,

7.2.1.2.5 4 ER O0— 78 #(E/F L = B 5IR

MHNZEU T, Rg 2L CAR—T7#ifEZ BN £77, LA L DR TIINE 2L, Ry 1T LL Bl k&L
TSN, PLTFoRUTH>T Ry, Z#IRLET,

RSEN X (VO - 2V|N)

-V
2xfsx L st
RSL >
40 pA (20)
ZZ7T
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¢ ZZTC.Rgen IZEFHIBRIZEESWCGRIRLIAE T, Ry, ZHOHTBE, HlEIE SIi3— T 2R ESEL-00
BINOAIAT—TNEFNDLIITRY, ZOAT—FIIEBRHIRAL v a/ L RICH B RIEFLET, TD7=0,
PLTFORITIRT IS, BIRHIRAL v a/VREFHRREET 204 ENRHOET,

Vs = Vense — (D X (Vs + AVg,)) (21)
ZIZT
© AVg 13 ERBIOGHHEENDEIMDO A0 — 7 i TT,

AVg, =40 pA x Rg, (22)
ZhuzEy, ERHIIR (£721F Rgpn) ORBKRDINCETINET,

Vsense - (D x(VsL + AVg))
Reen (23)

ISWLIMIT =

HEOERHIRE L EBIEDO MW 52 KB T 57280, Rgeny & RgL DIEZMEVIRLEIHE THLERHVET, —HOKE
TV ISEN B DA X% T ANZY T FTHDIZ Ry bAZNTT,

Vo 7 IVERBPHESED 30% DOE T, BIRHIIRAL v a2/ LRRFRRKE—7D 120% THALINIA L X 725 TR 55
BlE, IO FEEZM L T Rgey 2 E CEET, IRORIL, EFLD 2 DOEHNHT-SI T, RSL 2L
T2 ZEM AR L ET,

VSENSE

Vo - Vi
D
ISWyimir +( Lxfs ) X

Rsen =
(24)
7.21.2.6 /YT — 1 F— FOZER

FIEa NN—ZEREBETHE XA — e D L BN EH AR ER CTHY X A4 —REefiih b — 7 Bt
WA E TR ERNDE—TER CTHLHZENONIET, ¥ A4 —Kid, FOE—IERLL &2 {27 R NN ET
T, =X A —REFIL. L TORXEE->CHETEET:

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

NSEOF- iGN louT ! IXH IR T, Aloyt 1% 1 7-3 TEHFLTCNET,

HIEay =2 — 7 ELT, L X2l —Tar &N BEEFE LD ET, XA —RIZZOB LB TES
VERHVET, R E M LSBT, B MELERE TONSW Y ay b —F A —RERBEDLET,

7.2.1.2.7 /YT — MOSFET DZiR

LM3488Q-Q1 DEEEIE" 1%, /M8 MOSFET 07 — NIt T 2L ENHVET, FIENRaY TiE, JMHB N Fry v
MOSFET DRV AL B AL F 72K L, V— A&7 TR LET, BB (DR) EIE X, AELEICID D
F (RO a2 B MR), 1ZEAE DT TV r—ar Tk, nYvZ7L UL MOSFET Zffi i c& £, A
TEBIERIEFIAENES L, VT alv L~ L0 MOSFET % 3420 RH0ET,

N7 MOSFET |38 R A EH#HIEL £9°, MOSFET 28R § 5720 DE LR/ T A= 2| TRD LBV T :

/ALy a/LREE I+ V1 (MIN)

F T, Rps(ON)

87— VAT, Qg
WHREEF v /XU 2 A, Crss
RRRL A=Y —AREE, Vpgmax)

s ON -~
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MOSFET O 7 RREFE LT, H A BELFFEE L2V ES, MOSFET © vDS(MAX) FHABELEVBERHY E
9. MOSFET D&KL, Hidk L AC Ay F LT EITEB ORKITET HIENTEET, Bl kL
ETDITIE RDS ON) MLEETT, ik Pconp £ MOSFET T® IR #82T4, e KOBE@HEKLIIKOXTEH 2
HIVET:

p OUT AI
CoNDMAX) = | {975 DyaxR DS(ON)

(26)
ZZT
s Duax ¥ KT 2—7 4 AL TT,
o (1 ) VIN(MIN))
MAX Vour (27)

MOSFET 0)5”*/%‘/5_%’7&5**‘/?7%@1 (T BT RO BB TY, TNODOEBRHIZI AT D RS et
A7 IR R ZHEE T DI 3. Crss & Qg DLEETT,

MOSFET %% — A NZT D7D ER 7 —NERIE, IROXTHETEET,
lG = Qg.FS (28)

MOSFET & ¥ — 4 &850 26327 — NERENE 1%, A v F o7 80, 7 —NEMEEE Vpr [ FiIF5
72O DB OMAGITM R TN —F R UM LL 20 ET (BREVEEAAR IOV TiEE B2 ar 5.5 L[t
DB 7 a0 2B B TIEEW),

Porive = Fs.Qq-Vpr (29)

7.21.2.8 A>T YDER

7-3 \ZRT IS, FEI R—=FDAINIAZ TEPFET D20 ABEFE I ITEG L T AR ET,
A FEIRED . A1 T ICHIINEND )y T IOVEFR DDV RV ET, 72720 A1 T oINS B e,
ADV T T MUEST, ASasF o O FMEBIRIZLUL FTROONET:

loingums) = Al N3 = —( ouT - |N)
Vourk (30)

AJ1a T X EEERICIG CEAMERHVET, Aar T A ET 7V r—a CEEUIEEET
LBV EFADN A/ NENEA =X ZADO AEAERA DA T LD RREMENHVET, D78, 10uF ~ 20uF OHiH
T, mnu’féIf@:/Tﬂz‘%ﬁé#Ra“éz FNRHVET, 10uF JVIRWVEZEH T 2L, A28 —F 2O/ BEER £z A
AT T IARXOREIZEY LM3488Q-Q1 1T &N K S AREMENHVET, MEiEZ A LS 85720 FIZ Viy 25 8V
AR OEEITIE, AT 20Q OEBLIZED RC 74 VA T2 L2 HEE L E97, #PUE Viy BV CESNCELE L .
VN BN RT T o O B L ET (X 7-5 22 M), 2O TIE, 0.1uF £721% 1uF o+&I3Iv7
AT U NNETT, NI AT oA F 72T AT EIROEHTO SOHMAN B L £ 9,

RiN
VIN

VIN
LM3488 lI CBYPASS lI CIN

B 7-5.1C AN/ A XDIER
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7.2.1.2.9 HH3 > F > Y DER

ﬂ}jﬂiﬂ//\‘—gmtﬁﬁﬂ/T/"j‘i A EIEDFRERFICT X CTOHNEREMELET, TORE, K&y 7L
BB AELET, MOz oV, RRFEMEEREBOVRZAMLERHVET, H1ar7 o OEMEETILLL
TIZR0EF:

[ - \/ ,_D A2
COUTRMS) = [ (1-D) [| [
out (1-D)? 3

(31)

ZZT

. _ DV

BTN (32)
T a2—T 4% A7 D X (Vout - ViNVout & LRV ET,

.Hjj:;a))/7"/w)‘iﬁj7:;:z/%“/4f® ESR & ESL (CXk> CHEBEGRIEHINET, M RLR) 7 VEFEEFEB T H720
(2, tH/1 T ESR & ESL MEWar T oYM HLET, i, #imdEiEy 2v FaFEER)~—EfLR)~
—& 4 Sanyo-OSCON, ¥/13Z @Iy a7 o2t £,

721377V = a VB

VIN
2V/Div

Vout
5V/Div

oyt e S 5.

lo
500 mA/Div

& 7-6. {tRAITEERNERE KFERXT—Ib : 10ms/DIV)

7.2.2 LM3488Q-Q1 Z{#F/H L /= SEPIC DR5t

LM3488Q-Q1 (T—H A N F v/ MOSFET ZHllffl-4 %726, SEPIC (3> 7 )V N 1 IRAUH I H AL 73—
2) TV —ar THEHTEE T, LM3488Q-Q1 i fl L7z SEPIC DI [X 7-7 (RSN TWET, X 7-7 [Tk
SNDHIDNT, MHEENANELEIVS SO EITENGERHVET, SEPIC i 2 ODAEIZEEHL T, AJTE
E@ﬁ}—it EREEZATWET , Ay F U T I A TN EIRTA L 72 Db BIENHINESNDTD A Z 7
L1 & L2132 DDT A AT =M Z U2 FITRE T AD 2 DDOE#RI foCV)iT 2 ODT AR — F/I"/ﬁﬁ/}’
DL WAZLNT AL RN, W20y ORERFEF 2 TEET, L1 & L2 I[N RORE G B a1
FTHIET AN TN EY ARG/ NESTEET,
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Viy = 3.0V to 24V

I 15 pF, 35V
1opuH - x2
Csn IsEN ViN 1 uF, Iceramic D Vour = 5V, 1A
/T o Ng
5 1 nFI RFA C| | g™ N .
< — _t N “ouTt
I 0.1 uF Cowp  FA/STNG/SD _MA'__L ’ LZMBRS130LT3 100 uF, 10V
Ap
e . LM3488 40k == 18 uH |
4.7k F2 - | . —
_EW' FB DR | RF7807
— —— 20k — é Re
- S 60k
J__ AGND PGND j_ Rsn

0.050

B 7-7. &Mz SEPIC O /N—%

ANFNCAHZ D5 L1 ZEEL QDT SEPIC IXR-EaL R—2O T RTCOF| maA L FI JEa =2 BT
% SEPIC O FEZeHm D 1 Dk, ASEHITERERHZ TEHIETT, a7 0 CS IZED AT & J13 k%
S, A S SCRRENMENDIRESINE T, 2D, BV Yy M UV RMERGA O R EREOEEHZ
SEPIC WG TT, DN AV TF BA 71T ¢, W AETEIZ OV I ﬂQWLifro HEa _—2Tix,
IIATVELEPOL AF —ROEIERE T 2SI WIEETLNBE T TEEEA,

SEPIC OF 2—7 4P A7 /TLL FEME AL TROBIET :

Vour 'V

out DIODE

D=

VOUT * V]N - VQ + VDIODE

(33)

EDOH T, Vg I1E MOSFET A IREEFEE Q T\ Vpiope 1EX A A —RDONE M EEFE T T9,
7.2.2.1 REHEMH

SEPIC m N—Z DO i fEAFH R 51213, £ 7-2 ITRSNTWDEFANTA—F 2R L TR ERIHVE T, ¥
7-7T {ORSNTWDRREHE, F 7-2 (RSB R EZ T R e L TS U/ R T

K 7-2. SEPIC DRET/SFA—%

RE T A—H EMEDHI
NI 3V ~ 24V
HEE )Y
b5 AR 1A
VR JE AL 350kHz
BRE—27 Y — =77 200mV
7.2.2.2 M1/ RRETFIE

7.2.2.2.1 /Y7 — MOSFET DZiR

FJET N—=ZIZB W T, MOSFET ORIRELELTHNTA—FL, /M ALV Yy a/ L RETE VTH MIN)~ RV AT
RDS ON) & AR —NERT Qg WAREF v /XU H A Cregs ARV AL -V — A B VDS MAX) T, SEPIC DEv°—7
7\,]»/9:53 LT 2L TROBIVES:

Vswreak) = ViN + VouT *+ Vbiobe (34)
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BINT D MOSFET 1%, RO &= T LERHVET
Vbsmax) > Vsw(peak) (35)

=2y FEIUITLL FTROLNET :

Alpy + Al
lswieean = ILiave) * lout * 2
(36)
AA YT Z AL H ENMEBETITILL T TROOIET :
Al I5)?
ISWRMS =\/ [swaAK2 - ISWPEAK (Alu + AILz) +#] D
(37)

7.2.2.2.2 /YT — 14— FDZER

e — 7 B E A B CE DT — A — R RN T DM ERHVET, SEPIC Tix, ¥ M4 —RKoOv'—7%%
TIIAS T O —7EREFRICIZRVET, XA A —ROA 7 IRREEE F/-138 — 7B EIX Viy + VouT T, FAE=
UN—ZL[AIRE, EE A G —RERIZH ITERICELLRDET, vay b —F A4 —RE2RBEHLET,

7.2223 42828 L1 BELL2 DER

BT R T2/ 2 7% L1 L L2 &3 BIRTAHIUE, LT ORI A=HEHETAHNERHDE
7,
A H 7 EDNYER
| = Dloi
LAVET 1 p (38)
lLoave = lout (39)

VEICIEUTa T2 B T57-00, B — 7Y —'—27DVy 7 )VERR:

_ V-V D
ST TR
(40)
V-V D
A (41)
R IR A HERF T 2720 1L > Ai/2 OFME TRIBZRWIIICRBEET,
. (Vin - Vao)(1-D)
2|OUTfS (42)
(Vin - Vo)D
L2>———
2|OUTfS (43)
AL BT EBEARIL72WNIDNCT DI D A H 7 Z DY — V& i
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_ Dlgyr Al
b= 5 * 2 (44)
Al

oo = lourt —=
ouT
L2PK 2

(45)

IL1pk (3. BT AR CRIESHIZR R EIER LB/ NSST DR ERHET,

J\jj)/7/I/<Elﬂjjj)/7/l/%’f&ﬂjz'a—z)f_&) L1 @f gf% ﬂid'f J:@j(é%‘?“é kb‘(%iﬁ— 71:_71;[/ D||_1 iR |L1AVE
D 20% Kl ien e Vo7 T T 2R mIT R/ NRIZZR0 E T,

L2 DEZHERE R/ IMEL Y RELST DL, Ao DT LN TS, M RELTH Ay 7 VEEMERL £7,

lour Al
AVour = ( ot T) ESR

(46)
T
+ ZIZT.ESRIZ, AT o4 0RgESIHETTT,

L1 & L2 BECaT BIZEPNTWEEE L1 =2 =L &220ET, EFLoRUTT T, A F 74 R% 2L ITEEHLZ
HEBEIZRDFET, HLWEE DN AIZIX, Coiltronics CTX U —X Octopack 23 L CWET,

7.2.2.2.4 X EHOZER
AL F ZPRAHE — T B Isw(PEAK 1+ Bt AL Repny 2 L CTIRIEE X FFEOH T ERE MR TEET,
PLUF ORXAEfE AL TP Rgpy IR TEET:

Vsense - D(VsL + AVsy)

RSEN - ISWF’EAK (47)

7.2.2.2.5 SEPIC 3 >F > DZEIR
SEPIC 227> CS OB T FENEBIRIIKIEL T, SEPIC 20 T O FEMEBIITLA T TROONET:

_ 2
lcsrms —\/lswws + (IUF,K2 - lgpAl, + A|L12)(1'D)
(48)

SEPIC =7 HZiE, HA1EIZxET DK E7: ACrms B D EAE BB T, ZORHERHH7-D | SEPIC 1%, =
VT YRS FEAMEEB LN/ NSWD (T oY T — LT AGE) IKEEE N T TV r—ail
WL CWET, SEPIC 27 v OEEERIL, I RKATEEIOE EOSLERHYE T, Y R U CHENEE T E
SR SMT IZIX, ZoZnar T O REi#E T, 73y rar 7o a2 3528 TEET 3, CEM/NE
W RERIZEDa T YO DE Fﬁﬂ:i) RELBRAHERDRHVET, CEDEWEIIVIZIEEM T, Efifo
T UPE, FENME R EAS A T T T D IS B I Y A KNI CE DA — R — VT TV — o a Zil L CVVET,
CS & L1 OMITIZ= = NRTGUARHY, CNEHEHL Car 7 U HEEZRE TEET, AR R X — T
AOFFEAUFRO I/ ET:
leave=1 a2
2 2 (49)

5—\—_(“
——
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AV ( Vour ) lour
s = -
VOUT + VIN - VQ + VDIODE fscs

1% SEPIC =7 il 7 )L EEE T,

(50)

(Vn-Vo) D

(K L.f,
e (51)

WIAZ 75 L D)y 7 IVERTY, TRAX—NTUAOREHEX, Cg Di/MEZRDDIITLL T2 HLE
KR

| 2
ouT

Co> Ly —m—
s = 1(VIN_VQ)2

(52)
7.2.2.2.6 A>T YDER

HIEa _R—FL[ERIC, SEPIC D ATIHALZ 721 1 HHVET, Lien-> T, AJTEREIZEGN e =A% T
T AFTHEY AT1a T ICHIINEN D) 7 VETR IR VIRL 720 F9, 72720, AJ1ar T o /a7
HE AT THEINLET, Ao T o O EWMEEBRIZLL T TROONET:

— D Vin- Vo
CINRMS) = Al = ——
ulviz 2\/5( n

A2 T oI BRI XS CEDMLENHYET, Ao T o HIFET 7V —ar Tz i i&‘é%if
EHVERE AR D NSNEA L —F L ADFH EAEH 3T HATREMEN DV E T, £ D72 10uF ~ 20uF D
T, B E O F oY 2RI T BERHYET, 10uF LVIERWEEZE 58, (B —2 2 2O EAEH E-1 ;er
A F L7 A RO MEIZIY LM3488Q-Q1 (TN K SAHEMEN DD £3, PEfEZ 18 L SWD720 FFIZ Viy 28 8V
RIFOLEITIX. AT 20Q DIESTIZLED RC 74V F a5 HELEL 77, iPTIE Viy B EESNTELEL
ViN ENCIEIANA R R T o OB wBEEGLET (X 7-5 22 M), 2O T, 0.1uF 721X 1uF &I
T UV PNLBETT, SNV ANTjar T oA E 2 E . ATTEIROEGLO AN L E 9,

7.2.2.2.7 HH 3 > F Y DEER

u“jjj@)/f/l/ﬁu”jj]:l/*?/‘&@ ESR & ESL (Zho TEESIEISNET, mERHR)y PNV EEL IR T 5720
I, )T ESR & ESL AMEVMEH &= T oI &L ET, ik, Flseks 20 #im SRR~ —Efig s
‘J‘)V%&/&/I« Sanyo-OSCON, /-3 &gt I3y rar 5 o aHiEL £97,

FIEav_"—2pWi)jars o ERERIZ, SEPIC O 127 U HTEEFICRERI T VERPEAELE T, H
Har T oY E NS EEERIL. ELT%?{%H%L’C*&)%Z"LE?—.

|
(53)

lrwis =\/|:|SWPK2 - Iswek (Al + Aliz)+ (Al + A|L2)2:| (1-D) - lour®
3 (54)
Hjjjd))/?t’llﬁbi‘ﬂjjjﬂ/?‘/"j‘@ ESR & ESL (Cko CEERIHSNET, *§b4k1&)/7°/vﬁr%a@@%a“ét
Z. /1T ESR & ESL MEVMEA E= T U A AL ET IRV T A IR, REELEZ 2L KTk
)vﬂﬁﬁﬁpéﬁ J~—% 41 Sanyo-OSCON, 7213 %@t T3Ivrar T o Fa R L E7,
8 BRICBIY SHtREN

LM3488Q-Q1 1%, Bl N7 Va G e, SEX %2 DC BEIR CEMETAIDICEKFHSNTCWET, TG4, 48V iz
DHWBLEEELY 705 VIN AN R#ETOIVLERHDET, AJNBEEROFET VIN @ UVLO L)L % FES
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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
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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
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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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