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5.5 AR (42)
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5.6 HLAVERE: (42)
AR BAE 3, T V=12V B T,=25°C.
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5.6 HLAVERE: (42)
AR BAE 3, T V=12V B T,=25°C.

T — )T —
3()
100 [t HA R R
= 20 |HH-HIER R L O S
S 10 R £
0 - { | { | { | { | { |
P 5 01 1 A A
—1o LLLIM [TV VIO TOI T 1 ~100 LU LTVOE VDD TTOD VIO 1
1 10 100 1k 10k 100k 10M 1 10 100 1k 10k 100k 1M 10M
Frequency (kHz) Frequency (kHz)
B 5-13. REBCRAHY A & 5-14. REBCRMHMAL
130.0
128.0 n
/ \\ 125°C
126.0 i/ N 0.36
124.0 / \\ /’ 25°C
<
31220 / AN ~ 035 /s _40°C
3 N S —
= 120.0 A 3
3 \\ >
= 118.0 0.34
116.0
114.0 0.33
112.0
-60 -20 20 60 100 140 0.32
-40 0 40 80 120 160 0 10 20 30 40
Temp (°C) INPUT VOLTAGE (V)
Bl 5-15. COMP 5|l i SIREE I R Bl 5-16. FE AT SMAREREIRR
250 T 2
f, = 100 kHz
200 / > 1.6
fy = 500 kHz —A/ = Output = Low
;/ / 2 [ ]
= 150 A e 12 s Pz
= //f = 1 MHz = % Hysteresis 4 /
— s © — Reqi {77777
=" 100 / S 08 Ieglo 4/%
74 2 QL7772
E ] 7
50 n 0.4 l
Output = High
6 . [ [ ]
0 1k 2k 3k 4k Sk -40 0 40 80 120
Rs. Q) Temperature (°C)
B 5-17. FMEARF S #ME o BELER 1A 1) E 5-18. LW RER R SIRERIINR R
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5.6 JLAIRHE (52)

AR BAE 3, T V=12V B T,=25°C.

120
100
g 80
o
S 60
o
> \ Fg = 500 kHz
3 40 Vi
- \
201Fs = ) ~~—
250 kHz
0 1 1
0.000 0.100 0.200 0.300 0.400 0.500
Current Sense Voltage (V)
&l 5-19. VRN RS 5 2B LR MR R

10 FEZ VR 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=ZHDS070A&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 ZHDS070A - JANUARY 2026 - REVISED MARCH 2026
6 VE4NUt e
6.1 MR

LM3488Q-Q1 #s KA @i . Bk e A (PWM) BRI 400 . 72 LR F s g e | IRE A MOSFET
(A UG AL P 30 e S5 A 0 P B R AT ARG o 2% FELPEL A8 b 1 F R B 15 B e B, ARG | 1% H R & AT HL PR 4 0F
BTk 2] PWM HCEE 28 I RS N Sty o %60 H P 30 s 7130 S 0 FELBEL 0 1 28 P 4 AT AN, A 1tk 380 iR 22 UK 4%
B NG (RBSIE, FB ) o RZEHCKES ( COMP 5l ) ¥ 2 us n B & MR b, 285 itk 2 PWM
Eb A5 2 19 97 3 N 3 o

FEARATIF 50 JJ WP A i | R s #f i f] SET/HBEA T L2 X E RS BifEds. X£&7E DR 51 ( 4h
MOSFET Ml ) Fagilr=E— AN mi-PE S , FEHAMSE MOSFET & S8 . 24 PWM LLas B4 A 1 HE
I N LR RE |, RS 8147 8 2 B AL HAME MOSFET 227,

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
o IZFFEEITIRIZN 150ns , FRA T BT 1]

FEMER R R AE T, 5N MOSFET Sl |, 7£7H Bt [a] Py 3R L4 i th A 28 IO RE R 0 K TR A4S 13k
AEf . LM3488Q-Q1 WA [k EL B &% By 1b i H R AE I Be 56 A1 R Tk i IR BB A D S 58 ( FB 51 ) HR
JEIFAEIZ L2 T RS BiF 88 E AL, BUFS RIS RALRE | BRI B IR -

Blank-Out prevents false

| reset PWM Comparator resets
/ the RS latch
\

—
4 PWM
Comparator
/ l B

Oscillator Sets > | g
the RS Latch |

150ns Blank-out time

& 6-1. PWM L2 E AT
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1<}
6.2 ThRETTHEE]
$>| Shutdown Detect Vi
__| Under-voltage
lockout
FA/ SYNC / Fixed )
SYNC/ Frequency detect Osscillator
SD
- Set / Blankout []
ope
Compensation I 7.2V
———p| Soft-start Bias
4 Voltages
* Thermal ***
Shutdown
. 126V Yy
amp Reference — -V
Adjust Converter ™ 2
COMP [-I Switch
. Logic
+
O—\ V-l

PWM
Comparator

Converter

A

EA

o

e

Overvoltage
Comparator

VA

350mV

Switch I:
Short-circuit One Driver ] DR
Comparator Shot
ISEN [
Level
Shifter @ PGND

AGND El]@

6.3 R i

6.3.1 FIE A ERHK

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
i SO & I = 2 S = v I RN A E A =V Sl PR PRI S QR (53 233 /A

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

e (@) .

RIEUAEANX, HD>051, Aly KT Alg. #F2Z , THRAKEN. B, S8 EF Nt 28T
yesghn.
N T BIERAEVGERRG , EHIE S R TAMAR, K 6-3 B
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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: )
_ AVg .Fs Amps
M = Rsen  second
(5)
£ 6-5 224 T RFMIE T AVs, 15 Rey 1% %
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6.3.2 FHE T [F5. FbF

Vin

— ‘
LM3488 DR “ 4 < o
|_

IsEn

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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R 6-1. BYHTRPHHEBRAEME (42)

Torrsync) (HS) Rsync YEH (kQ)
7 100 £ 160
8 120 £ 190
9 135 £ 215
10 150 £ 240

[F] 2 Bk e 1) 96 FE A 00 UK TR 3028 100 1 23 BE (B2 DR 51 H o ELIF O mOURAR LS ) o [R5 Bk 5 B2 3 %
il = 300ns.

FA/SYNC/SD 5| i i FIVE G 51 I . Sk FA/ISYNC/SD 5 LI E P E S (A RE P ESIE X, 155
B 7°5.5) , LM3488Q-Q1 {5 1ETT SR IFRE AR . fEXEEZAF T | IC FE IR RS E S 10pA LN,
[ 6-8 Al [&] 6-9 3 il J o T /AR I AR AN R BB FAZ AT I ISR T DR SR LT 5o RS |, K
FA/SYNC/SD 75| [ He ity 22 S i Ik b LIRS SE AR 384T o S IR 1% 5] BL i v 56 ] IC . PRSI 1 T A s A s
T, Hd 30ps & HCTAE 5 2 KT IC,

K 6-10 Ji7 1A Rea HLPHASBEAT S 15 A ] Reyne BEATIRR AP OSEIL T 58 R RS S, JFK%
R Rea € o BN MR , AP 2B Rea BE .

R

FA

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

LM3488
&l 6-6. ST
Revne
FA/SYNC/SD
LM3488
Fclock
100kHz to 1MHz
& 6-7. SE R
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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 R
LM3488 l
DR 4\0 —
& 6-9. [FPHEA T HIRWHiE4T
Rsync Csyne
FA/SYNC/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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5
7 L AL

ik

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s TG TR . B BRI R, AR R 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 AR H
7.2.1 A EFEHAF
VN = 3.3V (210%)
X Cin
100 pF, 6.3V
L
10 pH _
ISEN VN
Co 220 D MBRD340 Vour = 5V, 2A
|1 T
| COMP  FA/SD/SYNC —\M—_|_ 1+ cour
RC 20k LM3488 — | al 100 pF, 10V
4.7k \ FB DR | IRF7807 |
—1— Rry —
= - AGND PGND—_l < 60k -
—L—_ — Rs fre g

-1 _RsN
0.01 HFI 0.0250

B 7-1. BRREBTH R RS

LM3488Q-Q1 i WAHR N T E AR . TR F 4 a8 AR N B R e 4 o iU o TR AR R 48 A 2 AR e B
Kl 7-2 s EELLFEAENXT (I, RS ERERS TAARERNE ) |, FEEES/H A IHET.
EHE—ANTAEFEYH , MOSFET Q Sl , I H Ak EA7 e i ag ., fﬁtﬂﬁﬂqj ZHRE D iamE , AR
FH A A Cout P,
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ViN o D NS Vour
J
c

X + (, L } ‘1+

>
- <
Viy Cour T~ <R
-

AAA

Cycle 1 Cycle 2
(a) (b)
B 7-2. AEEHBELE (a) B—NEBTEAH (b) E-ANBTAY

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)

He

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

7.2.1.1 #H-ER

FEV IR BRI | % 7-1 IDRRRIES HL AR T . [ 71 PRI R & 71 PR
R E T4 026 5

R 71 FHERHSH

BB ~BIE
LN IV e | 3V & 3.6V
i th HUE 5v
BRI 2A
CAEM 2 350kHz
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7.2.1.2 IR
7.2.1.2.1 1€/ WEBENCH® T AL ZEE#I i &

A bAl | 18 LM3488Q-Q1 #a 44 315 1 WEBENCH® Power Designer 1% & il it .

1. B2, MANER Vine Vour M lout K.
2. fEHMRAEIREARCE . BRI A SRR S EOT B BT SN RS (TI) (9 Ah w47 vk J7 St
ITECL

WEBENCH Power Designer $2it 7 5 i[5 3 B 5155 51) T SEi0 8% A2 A 4L 02 7 1l R0 Rk B .
EZHIENR , AT BL R #AE

o BITHAMGE , WEE BRI BRI

o IBATIVERETEL , TR IR RE

o B i EUEE B AAT R 7 = BLE A CAD #US H

« FTHI PDF # AR Bt 5 It 5 R k5

% WEBENCH T E ¥ Z/E S | Ui www.ti.com/WEBENCH.

7.2.1.2.2 T)E A BT

KBS 2 T IR R 3 2s H I MR o 2 — . I 7-3 Bon T HURES FIRAE — N N AL . T4 HLJRK
PR EIL N

di,(t)

Vi) = L
(8)
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(5

lsw (A) y

B 7-3. A, HURBEHIE B. ZHREHIR C. FFHR

WA V() RAEER , W) dig(tydt SRt E K. Il % T45 % i B R A B F s v 7 H g AR
1 R AZAE

e A i R I, R SHOR | (HRUEBPFIHRIE ) A A (USRI ) o W A KT T, U
RIS TR AL I — o i TR K R 2R, R B 2 DU A Sl AR, s Aig AT T, ke
TORFFAEF LA L, JF HFas DO S @Il A N A . ABEER A 1 FrA 20 0 2 BOE SR8 4 Tl T 21T
FOGES: PR TAR | AU L LT %A

IL> Aig 9)
lour DV
> —_—
1D 2L (10)
DA-D)V,,
L> 2loyrfs (1)

BRI/ lour DAFSE B Lo ILIDERERKE A RE N 1L 10 30%. A I AR IR 45 38 M RGOS R T BE
o RS B TIUY T 28 R AT I B I . AETH IR e

(12)
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I H IL_peak =1 L(max) + A iL(max) )
Hr

AiL _ DVIN
2fsL (13)

WA BEATUE A T I A RS RS o B SRS ARV BTUE (B AN TE A, PELMLRE S5 25 IR A R e

LM3488Q-Q1 "] B A A& i (AR AT T O . TR B I, e as v LU AR R /N U MEZ AT . 25
HUBE BN, ARSI i A] RE i i T i, JCHR AR R T T .

LM3488Q-Q1 £l 248 9 B B » IR I I AE BBy 5 BT v 55 A W BB R AR )

7.2.1.2.3 X HH IR TR

R T DARE P i AT S i 5] I 2 TR B R B A TR 2R AT IR AR, G 7-4 FoR . EFR AR EEHASET , N AR 5 EI
FEIFT R RN 1,26V AT RAVEH LR A 0ER Req M1 Res

R
Vour = 1.26 (1+—RF1 )
F2 (14)

AT LLPE SR8 31 BR324 2 193 B — 1> 100pF HIZ 28R R MIRIE 75 .

VIN

L

3 R

LM3488

Isen

FB
Rsen

E 7-4. B EE

i Rib2
7.2.1.2.4 REBRRA

A DA B B SR A B K F U A DM FELPE Ry BEHE o A ar i B BH b7 A A o I 55 L A D00 R0 . Visense 1Y
fEo LR RS . BRBEBIE)E , JFRAE T — M —ERFF W . Veense MIRMEAE 7 6.5 HiEE.
Vsense RN ERZEHIE S Ves BIEORME. AL, ZsH(E 5 AR —MEEEIF B2t T W M2 R — B 6]

£
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WAL (62 K 6-1) o Ak, iRt PRA BE B 2 R AR . S B R 1 B AR A B . (Vsense) AT AR AR
FRRHB Y R £

Rsen * ISWi it = VCSuax = Vsense — (D % Vgy) (15)

H

o ISWywir REITRIEELHLRIR A, BA T A€ o BEE Lt , ik 2% VoL RITMFRR. hTd
it PR A BRAELRE o5 2 AR fE , PR LR AT Tk % Repn J50 B P (K LR PR A BRE

Vsense - (D x Vsi)

Reen =
SEN ISWumir "
EARARISTH Vs | 1SWer B FARY
lour (D x Vi)
ISWumir = {(1 D) + (2xfsx L)] (17)

DI SR, PRI PR B A f K AR R — € AR (J8% 09 120% ) o Vsense M Vs MIEEIFE 7 56.5
TR . (HAE , (EHTX PR A BRAE AT T 57T BE 215 HH AN DD SEBR 0 8 02 PR TR PR 1) B R JEFE . BRI, T1 Y
ERBLT AR, JHEH 775.5 hen i Vg FERAAE

Vsense - (D X Vsense X Vsratio)

R =
o ISWonar (18)

Rsen 72 I A PR BRI — &8 20, WEHPAR A E A — . R, BB B RREI RS, LAURIEI
FsE k. mFRBIERENE , AL 25

2XVS|_stXL

R
SEN= Vo - (2 X Vi)

(19)
WER ik Reen KT UUAE |, WLZRE NS R AME IR IR RS E M | W 77 B SF R AL i i R AT AR
7.2.1.2.5 FHE I BRI E A LT ERIRHY

Rl H THE 75 L U NS RERAME: . FERZEOIT AT E Rg , IFH Rey AMFRTPras (I HIBAAE . R4 LA
_F/A\fﬁlﬁ?% RSL :

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

40 pA (20)

- VSL

RSL >

Hr

* Rsen AAMRYEBIREIEFERME. 20 Rey Jm , #HIE SR TRER S FIMMERER | X B0 R
BRAIERIE . PRt , 620 EEHT IR AR PR 1 BRAE , 4 T 8 A 9

Vs = Vsense — (D x (VsL + AVg))) (21)

H
© AVg RAMMIMINRRAME |, A
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AVg, = 40pA x Rg, (22)

XA T IR (B Repn ) B2

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

ISWLIMIT =

AT T I IR R ) M (RS AT AR, TRET B0 Reen M1 RgL MIME . fER S it | Rg B AT H T4
BhuERR ISEN Bl F gz,

R SR F 1A FL SRR S0 L U A W) 30% B, I HL LU PR 1) B A i R VEEAEL Y 120% , T T DA P 58 fia] S 4 5
€ Regne HELH 2 LB, P AKX SEAEN RSL I T SR H R E M

VSENSE

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

Rsen =
(24)
7.2.1.2.6 ZJE_REHT
THE 4 de BBk IO SR 45 R BoR |, RS (R~ 2 A 5 T P X SO i, T A P D PR U 5 T PR B8 R W (B
M. R IAUE B UK TR . A W sl DAEH DU R A G

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

LLEAA, lour MG , 110 Alp &7 B 7-3 FE 3

R G S I RS TR R B E. CIRE LIRS A ZHEE. N TIREHCEE , @ WERKIERE
P& Y R AR
7.2.1.2.7 3% MOSFET #£%/

LM3488Q-Q1 [5R =) 5] il 3% 2 22 455 MOSFET HIMiil . 7EFH R |, 458 N 7518 MOSFET F i i % #2
FIHRES | MYRNGER R . WX2h 5] (DR) HUEBUR TN L (TS AZ4F1ER S ) « TERZES A, 7T
PAfd 2 5 HSF MOSFET .. X TR S N B | 2420 H 732 45 H1 - MOSFET.

Jrifeff) MOSFET B HEEHI X% . &+ MOSFET X # S H 4

B/NERE R Vrg(MIN)
S8 Rpg(ON)
SRR Qg
IS Crss
%ﬁ/ﬁﬁ CERES VDS(MAX)

aprON -~

MOSFET H)RWrRA 205 T4t fi 5 . MOSFET H) Vpsguax) L AUK T4 th L. MOSFET H () D 3 4548 )
53 N FIBBFERATIRIT RIFE SR IHE . T2 Rpgon) KM FMARFE. FUBHHE Poonp /& MOSFET 17 I12R
Pike. AR FERBHFER TS H

| 2 2
ouT AL
PCOND(MAX) = |:(mx) + (T):| DMAXRDS(ON)

(26)
Hrp
° DMAX Z%HEilj( ijlé b,
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N (1 Vin (MIN))
MAX Vout (27)

MOSFET [f) -SSP . 75 % Creg M Qg SR fiti 5503 e 40 01 11 4 A2 F ORI IR D 32 4538
MOSFET 3 it 7 Ml H it & nl A A DA R A U HA H

lG = Qg.Fs (28)
Fi8 MOSFET At s IR SR B D 256 T« HF i sfe LI i H for HB R 78 22 Vpr BT AR iE N HLAF [ RE & (A DR OK
SRS | S 77 5.5 B AAIFMHL D) »

Porive = Fs.Qg-Vpr (29)
7.2.1.2.8 A AFHEHT

P T T R 2 0 28 () i N s A7 FELJRKRR | DR N FEIR I T R IE B = AT, i 8] 7-3 . FEEKERFf R4 N\ FL 2
PYRERE AR A MRS R . HA2 , BEEMABEAESA/N , AL B SN, MNBESNBTRBRE T
ARG -

V-V
lCIN(RMS): AiL/‘/é - _1 [ Tour |N)
243 \ Vourlfs (30)

HIN AR L INRERE A B TR R . RN AR B TETHE N IR A T4 2, (B A E 7T RE S EHFTAH
HAEA. Rk, SAUEFE—A 10uF 2 20pF JuE AR5 B . S AT 10uF ME , WIBHSTAH B B
TR 75 1) 1) @A) B 2 520 LM3488Q-Q1. N I #Emtkre , JHEY Viy KT 8V I, TI @i fEim A i 20 Q
ARt RC 8D # . ML S VN SIS EL , R T — S A HEEER Vi 9 (B2 E
7-5) . WREEFFE— 0.1uF 0 1uF MIFE B AR . R RN A8 H RS 7F B A% 0 53 — 0 5 4 N e
TER.

Ri IN

I I A I

N Vv
LM3488 l CByYPASS le

& 7-5. F&I% IC By AR s

7.2.1.2.9 i BT

T I e 4t v 10 i LY P A8 1 PR RS TS PRI SR BT A B U BRIE , B R RSZARE RINGUR AL . A g
WA IR RENS AL B B R T AR LI .l R AR P I AR AR

lcourrms) = \/ 2D + s N i2
1-D |I |
( ) ouT (1-D)2 3

(31)
Hrp
DV,
Al = =L
TR (32)
D, H2 AT (Vour - ViNouTs
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fth HL AR AR ) ESR A ESL B4 F et S0 TR eyt i AT ik ESR A1 ESL I 7R As , LASEELm R AN
R GCE T o 2 VA B i A T R T M A L R e . R ITIER SV i A S MR S HE A4S . Sanyo-
OSCON LA B % R P R LA 4%

7.2.1.3 M A iR

VIN
2V/Div

Vout
5V/Div

oy b mnde i O S SRy BOP T wp—

lo
500 mA/Div

B 7-6. A S B ( AKFARE : 10ms/DIV )

7.2.2 {#/H LM3488Q-Q1 #1f SEPIC

HH T LM3488Q-Q1 #&HMEM N 74iE MOSFET , WAl H T SEPIC ( Hlum#)d i Ly ) B, B 7-7 BRT
—/ME ] LM3488Q-Q1 (1) SEPIC 7=l w1 B 7-7 Fras , fr AR vT DL TR T & . SEPIC f# PN HL
AR T B PR N R . FRUERES L1 R0 L2 AT RS LU RS AT DR — MR A R R AR N SR
IR N 72 B TT 5% J&] 3 P4 FRL RS b I AH S5 0 F s o A5 FH R > 20 S 2 L B B SR VR E b (RGeS 2
SE AR g . B AR R RS IR A SR E A L1 AT L2, ] DAY/ INT NS AR ST

Viy = 3.0V to 24V

Gn
15 uF, 35V
x2

eelv;

10 pH

coy lsgn Vin 1 uF, ceramic D Vour = 5V, 1A
1nF | *
oy = e Cs MBRS 130LT3 J'_B Cout
= COMP  FA/SYNC/SD —'vw—_L L I 100 wF, 10V
Ap
e R LM3488 40k — 10 pH
4.7k F2 - | e

_va FB DR

20k I
AGND PGND

L L

IRF7807

— >

— R
3 60k

Rsn
0.050

& 7-7. 31 EIf¥] SEPIC & is

HI i A\ S A7 AE FUEES L1, SEPIC k7K | IR R T AT % . 5TH s Az iLL , SEPIC [ — A T2 s
EHEARRMAZ LR, BAS CS MMM MRE | IR faBE it s B s iR R . Bk, 4%

£
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FLRAERWI , SEPIC Al T8 #h Ik i XA HIFOORMINT | Syl ik [ % OV fETHIRFeHds |
A BE R B A\ R AR R R

SEPIC # 5 b FNA

Vour * Voiooe

D=
VOUT * V]N - VQ * VDIODE

(33)

L B Vo & MOSFET Q M3 8IRA L |, M Vpiope & A& I IE 7] B
7.2.21 WIFER

FEE SEPIC HHUS T | % 7-2 PRI IS AUR DA, [ 7-7 TR B % 7-2 BT
ARG TF 45

#* 7-2. SEPIC &%

wirSH ~BIE
AL 3V % 24V
ity LR 5V
R AL 1A
TARHIR 350kHz
KU IR 6 tH S0 200mV
7.2.2.2 IR

7.2.2.2.1 7% MOSFET %2/

SRR+, MOSFET R 225 8 1) E Z S HU i/ NRE HLE Venguings T8 B Rpgonys s bk
ﬁ Qg\ )if"ilﬁ?iﬁ%%? CRSS *ﬂﬂ%ﬁ/ﬁﬁ%}i VDS(MAX)° SEPIC qﬂﬁ’ﬂlﬂéﬁfl:?‘%%}iﬁﬂ?ﬁé’a\tﬂ .

Vswreak) = Vin + Vout *+ Vpiobe (34)

YEFE Y MOSFET 4 403 /& UL 26 4F -

Vbsmax) > Vsw(peak) (35)
V(oS T aRgA H
Al + Al
lsweeear) = lLiave) * lout * L12 2
(36)

RATFRMBTTR R B N

Al + Al )2
lswrus =\/ |]SWPEAK2 - lswpeak (Al + Al) +(—L1 3 12) ]D
(37)
7.2.2.2.2 Z)E_RELH

MEFE D)2 AR 2T HE % AL BRI A IR AN S ) B . A2 SEPIC RS WA fI 5 T SR W L A ]
THE R R WOIR S R B I A B A Vi + Voute STHREHER ML, A B IR A T . Y
A P R
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7.2.2.2.3 BEHF L1 FIL2 %7
LRI L1 A L2 RORFFIEE RS, @ 2B LU 34

FH B P RSSO
| - DIOUT
L1AVE 1-D (38)
ILoave = lout (39)
UG U S0 HELAL , DA AR 06 2R TSRO FE -
a2 V-V D
ST TR
(40)
(Vy-Vo) D
Al, =
(L2 (41 )
PREEZEAE 1L > Aiy2 A48 DI ERIE R R A
(Vin - Vo)(1-D)
2lourfs (42)
(Vin - Vq)D
2>——
2|OUTfS (43)
LRSS B FER , DAR R FLERER AN ST
| — DIOUT +i
L1PK 1-D 2 (44)
Al
liopk = lourt ——
2 (45)

L1pK 20U T FELIATARS I P REL 15 28 1) e R BE LA

LA PR T ASE DN 20 2 S e ME RAE, DA NSO AN S0 SRT , 7E Dyg /M T Igave 19 20% J5, X
SRR U A AR AR AN

A L2 MER N B s ME AR, FTRAREN Ao, AT BEAR AR 20 L

lour  Ale
war= (F5475) o=

(46)
Hrp
* ESR Iyl A7 4% 10 S8 20H K B

W L1 f1 L2 gEGerElR — ARG B, L1 = L2 = L. @R e 20, W) _FiRFTE A AL . 25 M 5 &
PRI HE AR L2 Coiltronics CTX £ %1 Octopack.
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7.2.2.2.4 Bt FE

TETF R WEAE FIRL lswipeak) P BAME A BRI H B Regn BEATIAT , DUESRBt— @ i% i s int. AT DM LR
NRE R AR RSEN .

Vsense - D(VsL + AVgy)
ISWPEAK (47)

Rsen =

7.2.2.2.5 SEPIC H 2 Eu57
SEPIC 4% %% CS WL FI Rk T AR . SEPIC AR TR R E FREAE W -

| = /I 2
coms \/ SwRms (IL1PK2 - lLpdliy + AIL12)(1'D) (48)

SEPIC HUZ & AUEATHXS T4 DR B AS R I AR R AUE . X — Rk 153 SEPIC HRH & & A as 45
MR NG (AHXT TSR ) IR . SEPIC FLZF# MA0E U A T i N FU o BH L2 20
SMT e $ , HARXE T R & BA B 7 IR R AUE . T A M s i s, (Hili TR, IR C
EEES FBRES ERERER. & C EEEMHE S5, AR BRI T 0] A 2 277 IR A3 B B
FOTHIESLN T . CS ALY Z (B AERER T , W TR E AR A0 . JEARIRE R A 208

1 1
—C AV = > LAl 2

2 (49)
Horp
AV _( VOUT IOUT
° - VOUT+VIN-VQ+VDIODE) fSCS
(50)
#& SEPIC A FISU HIE |, 1M
A|L1 - (VlN'VQ) D
L1fs
(81)
R BB L1 IS . v LR RE &V A 0k H Cs MIi/IMA -
IOUT2
C L, ———
s > 1 (VIN-VQ)Z (52)
7.2.2.2.6 A EFHEH

ST ERE S22, SEPIC M N HAa — AN S . Bt 8N EIRBEE R IES N =M. B SS R 5
B LS R MR SO I . B2, BEER N ARSNGB SN, N #1157 HR IR i
TREW -

lengms) = Al =D Vi - Vo
wlviz == Ve

(53)

N A R T RE NS AL B T IR . RV N RS ETH IS L RO F A IR A B2 (EAR A A T e S BUH BT
HAEM . Bl , UL 10uF 2] 20uF 5N ML A . DR ACT 10uF BOE , WIH ST A A 51
TFORME 7S 1) 1) T e 2 5200 LM3488Q-Q1. A [ #EmithRE , JTHRE S Vin IR T 8V I, EIFER A€ 20Q
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FHAS RIEfE RC JEW A, HLHIHES S Vi SR ES , FF R — AN SRR EIERED Vv 51 (1EZSRE
7-5) . WHEPFE— 0.1uF 5 1uF FIME AR . KR B 2525 A1 B3 70 A B 28 19 55 — 0 S5 % N
FJRER .

7.2.2.2.7 35t B BHEGT

i tH LS AR ESR A ESL B A% MM 80 . IR o {8 FH B A Ik ESR A ESL MR LA S | DASEI M
R MR B L o 3 U B i A P R TG S A rE S 48 . RIENEE R S iR A B AR S W R 4%
Sanyo- OSCON HA# % 2 & H A A .

SEPIC )% i LA S BE A5 K 2 AR H R I SUR IR (X5 TH A e as 10t rEUAR AR 28400 ) o b LA 2 P T AR
CER/ e e w2 e

lrus =\/|:|SWPK2 - Iswek (Al + Al2)+ (Al + A|L2)2:| (1-D) - lour
3 (54)

fth LA AR ) ESR A ESL B P e S0 . TRy f F BAT IR ESR A1 ESL IRAE A S , DASKBle
BORARSCP s e Oy 1 SRBURETSE , B U Ay o o P 2 T M b B PR 4 RT3 R S W e L SR R 5
P2 A5 . Sanyo- OSCON HLA R E % M B A -

7.3 EJRAE B
LM3488Q-Q1 W] H L4 IR 4 AR A 9 2 Fh LU FEB A FEOE AT . LR IXRE | U0 VIN S NBEAT (R4 | DL

Go s B A A AR 48V (LR SR EE RIS . A IR FHST L AU AR, DA R B AR S A & S EUIR
T VINUVLO #°F. WA K LS m A R , B 1 IR A RS AN | AT REIE 7 ERA A B A

7.4 765
7.4.1 /G5

R ) LB ARCAT R AT 206 T LM3488Q-Q1 S5 JT %l d B R L. 15, et P i A AR L AU BLIEAT IR
K, W ZBTBAEE 24 A P DAREAR T QMR 7S OS2I o JT SR AR 4 i R AR W BRIE T R B F o AELSRERAF T, FA
P YL P PR T 1 0 A0 27 A B G L R 7 AR N B L/t TR 7 e o 122 A I I E A A N A i L I I 1 g 48
e Xy AR SR P ] B HAL O BT I (EMI) , I HE = RS AFIERE L DU @ [RI  £E A JR) A 2 44 20
NG SRR XA O A R . AU ZUER A R A R RG] R BR AR R B B2 BT OGP KA . LR S
S REUE WS, T B BRI . 5 EE LA R A 2R DR AU A B R T e . [ 7-8 R
T T i s ) AT B o TR S BT v ) R 2 R SRS TR R RIS, PR BB R T R IIRAS T Y
LRI AN o JEC B B 1] RO Y LR O S A LI o X PRI R SR B T FRLUAL , R g PR 2 A A R R (1] P A 2
AR o JECHR S B P B R 5 RN R AT B
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m—
I T T i
T " T

&l 7-8. F+ A )RR SD

PGND 1 AGND 5| A2 % 4 ) 5] — 8 |, HiZ 5 1IC dE%in. A T R4 IR bR | W 2%
(I HEE S — A A PR N S 2 U AT RESEIT Vin 51 %ES: | JEESEIT GND 5l IAL B Bk . A oA
JRal WS AN-1204 LM378/LM3488Q-Q1 iF 1 #kH F fard. BRI XRBEABIEMRMWEZEE , HSH
AN-1229 SIMPLE SWITCHER® PCB 7 /7755 F FHt
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Current sense

trace changes

layers to allow
continuous

Output
Capacitors

RN
.
\\_”_//

S~

Output Diode

“

Power FET

Input
Capacitors

i \ /
ground plane Sense Resistor - | i l—
AN\~ Output Inductor ~ \ - _7
Current | LYY Y
Sense Filter : Gate Resistor
| W~ To DR Pin
Compensatlon - S N\
’ ~ J
% _| |_ T' |_ N\ /To Input
s
N v\ — — Chip Power Filter
ESFA/SYNC/SD

Set Qutput/ "W\~
Voltage \ M-

COMP
N W e
GNDeH
) LM3488

DR

S~ —
~

FPPGND

Set Frequency

_l Il\ To Output

Tune Performance

& 7-9. fii | LM3488Q-Q1 FFF & B FH AR JR

Shutdown
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8 AT HE

8.1 B Hr

8.1.1 IR

8.1.1.1 {#iFl WEBENCH® T HAlg e it R

Adr Al | 7 LM3488Q-Q1 #4I1 ) WEBENCH® Power Designer £l 2 5& il % it .

1. H5% , MANER Vine VouT M lout E3K.

2. AR RCR . AR S B ST S EOR R R S M (T i At v 47 ff vy Rk
ITECEL

WEBENCH Power Designer $2it 7 52 il 5L H B 515 51) T SEi0 8% A2 A-4L 02 1 1l B0 Rk B .

HEZHIEN T, ATHAT DU EAE -

o BITHAMGE , WEEEPIE L R

o IBATIVIEREMTE , TR R RE

o B i EUEE B RAT R 7 = BAE T CAD # U S H

« FTEI PDF #& AR Beit-die & It S5 R F L

% WEBENCH T EHEZ/E S | Ui www.ti.com/WEBENCH.

8.2 UKL HF
8.2.1 XS

WEBFEMRIF , ST

* AN-1204 LM378/LM3488Q-Q1 iF /% #H /{5
* AN-1229 SIMPLE SWITCHER® PCB i /7555 FH F

8.3 BT EHTIE A

TR ERNER | 75 PHIE ti.com ERIEEF M SCIEIe . mith @Ay #EATEEM , RV ATRE A G £ 8 5 g
o AXRELPHEAMGEE , WEEEM BT SO P S BT il .

8.4 T RRIE

TIE2E™ 5ot iz R TN EES YR | W EEA L RO ME . 23 BiEMmesmgit 5. #XR
A R EER T | 3RO BT A I PO B

PR N B S AN TR “HERE” SR, XS AR R TI H ARG | I A —E R T A 530
TI A 2% 2K

8.5 Fitr
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® and SIMPLE SWITCHER® are registered trademarks of Texas Instruments.

FT A T kR N H A E TS H 7= .
8.6 FrEL N LS
HHEOE (ESD) SARFRXANER L . B AR (TI) EEUCE IS 24 TS 1S Ak B AT B B o 1S S0 5 T P b B
A RIS | T SR B
A\ ESD Mt /NG SEUMNAMERS RS | K BB PE b . R OB R T RS T 2 5 2 BRSO R AR A 5
Y AR T R 2 B B AR5 B R A HO MU AR A5

8.7 Rig%R
TI RiER AARER G AR T ARIE. TR AE o
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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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