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INSTRUMENTS LM3478
www.ti.comlja-jp JAJS711Y — JULY 2000 — REVISED JANUARY 2026
6 FF4HsiEA
6.1 &

LM3478 7 /A AL, [E7EJE FE D OV AR (PWM) EItE—RHET —X 77 F 2L QO ET, 7 ay
7N HAM 2 RE A R LU E T, (BT 7V r—ar Rl ik, 4 MOSFET it ot — 7 Eifidstil o A
EHEN L TSN E T, ZOEPIOEHOEIEIT, Iseny BRI ET, ZOEIEIX PWM 2 /3L — XD IED
A s S ET, HABELAMRIRERPI R EZ N LTRSS, =7 =T 7 ORANT) (T4—R A\ oe
v, FB) IZfitfaEinET, =7 —7 27 (COMP v'r) O T Aa—7#itd 7 7 1BINESiv, PWM 23— D
ATNFEESNET , Ay F U T A7 NVRERMESND L BIREGIIANy T ey 77 ay 7L T RS 7y F &%
ELET, 2D, DR B> (UM MOSFET 0% —1) (2 High 18 5238 EINEdu, 4458 MOSFET 723412
720ET, PWM 22 XL —XDIE AT OEENAANTZ B2 HE RS Ty F By RS, S5 MOSFET 2347127
nET,

6-1 IR T IIT, B AERBLOMG CHRIEHSNDEBIEIZITE T AT VT A JAR 2L IR EENTHET, Zhb
DANRAZIZED, PWM 22 3L —4 R RS Ty T OV MEM N R EB A HEMERHVET, ZNHDA AL TTy
FBVE hENZ2NEDNTT B0, IC WE DT Z 7T UMK X, Ty T 3ty bSO ERE PWM 2281 —
X BT7oF DOV eI LET, ZORIZE 326ns T, 770 RREFEIEINET, 2T B R &
Ivar T/ U REH EL TRESIVCWE T, FEH IR Af E72 X\ A M ORI TIX, 77F% 7 W H 2o
MOSFET 234> D e T a7 o iciia SN s ¥ — %, BRI IS AT 2L X —10E K&V ET,
LM3478 I[CNESL- il i L R —2 X ZOIH R T I EBIEN EAT A2 kL ET, i Ear R
— X 3)FE (FB BY) BIEEAME L. RS 7y F &ty b4, HANEEL CARMEIZZRDET, 7y F 13y MIREE
THEFFLE T,

Blank-Out prevents false

reset
PWM Comparator resets

the RS latch

El——

SE—
__//V PWM
/ Comparator
Oscillator Sets
the RS Latch _>: Ih_
325 ns Blank-Out time
B 6-1. PWM a2 /8L —% OEFE)E
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6.2@EETOv IR
FA/SD VIN
Fixed Frequency . Under Voltage _
3 Detect Oscillator | Lockout D
internal slope
compensation
LDO
I 1.26V Reference I
COMP -
\L 7.2V
O +
internal Vcc
.,.
>
Error
Amplifier PWM
DR
FB S Q DRIVER
O N . L
ogic
Isen Vib+Vovp / OvP R
N A
325mv Short Circuit §
‘D Comparator
THERMAL
slope compensation LIMIT
ramp adjust current (165°C)
AGND source PGND
6.3 HBERKEA
6.3.1 BAE/ERZE

LM3478 13, A EIEOBELR# (OVP) HAE 2 TV ET, OVP IREEY (Y 3) TRItSnET, gty
DEIEN Veg + Vovp ECEFTB7208 OVP BRIASNET, Veg BLU Voyp DHIBRICOWTIE, [EAHHE]
vrvar B RLUTTZEN,

OVP (2D BRENE" 723 Low (2720 /XU — MOSFET 2358 10(CA 712720 %9, MOSFET 2347127858, H71E
FEIFERTLET, IREEED Vg + (Vovp - VOVP(HYS)) IZETHE, LM34A78 13 AT 7 2Bt E5,
VOVP(HYS) @%UBEL:OII YT, T%ﬁﬁ"]ﬁ‘li,ﬂ‘tﬁ“/a‘/%iﬁﬂﬁL“C<7’:éb\o

LZELTWIRWANBEN 7.2V 2258 OVP BNhIATsnET, HAEEIL, K 6-2 IR TIICKISLET,
LM3478 ONER AT AL, 7 a7 IR EIZAES LDO 2B SD0s, Vin B OBENE#EFE A SN ET,
Vin EBEMN 7.2V IVRWEE . NES IC 347 A1 Vin BEICARD, BIEN 7.2V Z# 2 TWHEE . LM3478 O NS
LDO MAAT AEMIE L F T, AT A — " —ZL v a/LRD 7.2V T, LM3478 OF _RCOWNE T 0y /T AT A
BIE DR/ NERBALD ASNET, SAT AN LTI O FIEEEN S 7 M58, PWM 280 — 2 (3484
kA Ez T, PWM 28— 2O VAT AMEIRDAT v 7 BB ERIC THLHIZ0, HIEECTOISEIIATY S
AWM A CHRSNDISELFECICRDES, 200, ZOBEOH TEES —/—Y 22— MZL->T OVP LI HE
NLAREMEDRHVF T, LM3478 1L, EAT VL RAE—R T A7 bz > T X ol —ard3nEd, FoiiEEE
TN, BB ME 9250 Vin 23 7.2V DALy sV REEZ 2R HE T, BMICEAT U AT —RIZEEEH THE
PERHVET, HINIEAT IV RAE—RTHL X2l —al SNAZEITEBEL TSN,

TV —ar OEAIET T, ZOMBIMONDOEERHNET, VN ITESNIRPTEBINT5E, 7.2V DAL v
DR EEWEEICS 7R TEET, VI DALY aLRD 7.2V ([ZIEFITEWEA L. Viy DO TRy 7 s ko,
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ALy al R EREFIITH R D RN OV E T, M EE~DOREZ F/NRIZIMZ 572012, RC 74V 2% L
TVNEVETANEN T TEET,

VIN (V)

- \/

VFB (V)

OvVP
(1.31V)

1.26V

Pt

B 6-2. ANBEMN 7.2V ORBNAT R Ay rallkEBX15E. REBELCRIESELET

6.3.2 XO0—#8>>7

LM3478 IZEHRET—FHIE T X2HEHL CET, ERET—REIE O 2R E1% A TF O DEA DOV A7V H
MDOBEFHIPRE, BALZHIE L — 7 BT, B A N A BN THAHI-0 BT — FHE A2 6 H LTH /B AE
FIEE T D20 R S T, 72720, X 6-3 IR TINNT, T2—T 1 A7 50% Z 2 HERENE — Rl IAE
HHNCARZETT,

ARFBIRDDTONHININT DL, AT EBHIL Alg BMLEd, ZOARELDOEEL Al; TT,

ZZUTRENTND 2 DO SLIRRIZRBIEIE ., IS LV ABRAS 5 L4 FLLTZ30% L MOSFET BRENE 75 00 A= sk 2 fif
SNFET, An—7 Sg O —F LOWIIT, NI TAEKSNOHIEIEIY Ve T, An—7" 8, & §; O MUDBIEIL, 1
HENTA & 7 2 BT Vsen <9,

PWM Comparator
Waveforms

Ve

Voltage
<
%)
m
z

.
»

E 6-3.D > 0.5 DO VERIRE & HBRBRORIRE LT DHES T

Sy SRR EN I T LR R E L TR S ICHE CE £, HlE S IcAn—T WG | A F 7 2 Efia R T AR
— XIS 5 u\iﬁ—éifjlﬂ‘b ZOBRBOFREAR—=TIR0ET, Ta—T A7V 50% 2oL, £
NI RTINS AT VT LTI 3 EGRI S IR DS AE L ET,

BHDHVATNINHIRD AT INASDALF 7 ZETOZEL, 1 IR TEIT Sy, St Se DR THHZER DI ET,

A= 27 Se y,
Sh + Se
(1)
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L723o7C, B (St - Se)l(Sp + Se) 8 1 KO KEWHA | A X 72 BRBIE L THOBFERELZFERILET, 2h
T RTOEBRE—FOMEIICBWTEETYT, LM3478 ([ZIZN A0 — 7 /il VgL 2850, 50% DOF 2—T 4
AINEBZDELDT TV —a CRlRil BiEZ BT 52N TEET,

HIET TV r—rarOifs An—7 Sq, St Sy 13 2, 3, X4 THETEET,

Se = Vg xfg (2)
St = Rgen X (VouT - ViIN)L (3)
Sn = ViN X Reen/L (4)

S DHEITBE, DHEFRBE RO AEEZRTE T RTINSV ET, Ta—T 4P A7ND 50% L KEL, A4
DB AD NSNS A TR ARERTIINL F9,

FHMEEEmDDT0, Iseny DRI 1 DOAMHTEYT Ry #1 BT 5L T, An—7@ExiEb T&FEd, X 6-4 |
BELRUET, SN CERSNA AT —FHIEN. LM3478 ONEiAn —F B I BINES I E T, A2 — 7 wifg %
FEFT 258 . Se DRUTRD IR0 F T

Se = (VsL + (KX Rg)) x fs (5)

FRE K OFEUEEIE 40pA TT,
BRBUIAA T2 7 AR EN R U TEAELE T, X 6-5 13l 2 DT 7V —al O K ZRE T DI SN,
X 6 ICEVIREL K 2SsRDOIET,

K =AVg /RgL (6)

Sy BAIR IR A My 1k T 272012, B I2T A — TRl 218N 3 200 E I 7a5 G FIE T, An—74iifE &80
FTHILITID, HHL — 7 TRIBSND BT OB 2 R/ANRICI AL ZENTEE T, An—TMENIERF RSV
B ORI —T ORI, FREBEL A Z 7 2B TIIRDIE N LT HEEET—RLF 2L — 2 LR T,

|_| 250 I
| Q f, = 100kHz
o 200 f, = 500 kH ,’;
LM3478 s Ry
| S 150 VA/
SEN =, T = 1MHz
=" 100 A
< 4
Wy l RsEN 50
RsL
T 0
0tk 2 3k 4k 5
Rg, (@)
B 6-4. S8R 0 — TR OIEM 6-5. SMEBA 01— 7Hifl AVg, & Rs &R
6.3.3 BHRHBEE >+ v D>

LM3478 DAA v F 7 AR, 1 B OIS T IR ZATH 952 L1289, 100kHz ~ 1MHz (2 T&E7, X 6-6
(RIS, ZOHHUL FAISD ' &7 T ROMICER T2 ERHVET, BIDAA T 7 AR L EE 24K
?”FE%JFUU??“ZD (3 TREAFEIE SR 270, 723 N7 2L £

Rra = 4.503x 10" x fg - 1-26 (7)
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FA

FA/SD

LM3478

B 6-6. AiRHEAE

FA/SD B3 v b7 L ThEEREL 37, FA/SD /1T High 12 5 (1.35V i#8) 2398454, LM3478 |32 A
T T EAEIELTREIRE—RNIZBITLE T, ZIHDOFEM T, IC OREIRENCIL 10pA L0H/NESLR0ET,
6-7 12, AR EFREE — R CEIEL CWDEXD U vy M U UAMKRED A R L ET, ZOE—RTlE, 30us #2125
High 5 52 EM3 2L, IC vy o LET, 72720, TS ZR~OEEEBFIET 5729, FA/SD B> O ELILH
\ZHEXH R R ERS TV KT D0 ERHIET,

Rea 10K

FA/SD AN NN I >1.3v

LM3478 LI
I— MOSFET State
———pp» On-Normal Operation

OFF- Shutdown

X 6-7. AiRMAEE—RTOI vy MO BIE

6.3.4 SGH5RE

Isen BV THRIE SN2 B ABLO MG DO EED 343mV 258, A& BT BRRENE NIV ET, LM3478
WD /L — XA F U 7 TR 5 3D 1 K F L, FEEDMEESNDECIOREZHERFLET, @
FERFIL, SN T=ERICE > TNT— MOSFET 2347122530 N FEnET, 7707 Wi HiL, PWM =
VL =X BRI IG LW B EITE R BAMIKE TCT NS A RET DO, ZOEMND
343mV BT HIRAL v a/ VRN EES N E T,

6.4 TNA ADWEET— R

FORAAT, ATTEED UVLO R EREB25L9<IC, FAISD B O 7 NE 7 ARPUTS U CRRESN - B 5 cH)
YET DI ESZN T ET, FA/SD B2 High 127 vEnsE, LM3481 |3 vy M U —RICBITLET,
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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

LM3478 i, i#f5iE @ = —K (CCM) /- R Ef E i EEE—R (DCM) DWW CEIERRE T, L F 77
r—arid, CCM BIER IR EFSILCVET, ZOFEET—RIZ, DCM LU TRIRNEL, @ HF 1L EMI Btn
RS20,

72RFXNOET7FV5—2 3y

7.2.1 —REIGENEFE (7—X ) T/N—%

Viy = 3.3V (£10%)

= Gy
100 uF, 6.3V
L
10p.H -
Isen Vi
Cc 22nF Rep D MBRD340 Vour = 5V, 2A
” COMP FA/SD 4 .
R 20k LM3478 | o = [ 18%% fov
4.7k v FB DR | RF7807
L = fr 60k =
= AGND PGND e
i ER 3
= —  Cgy —L_Ran

0.0250

0.01 uF |

B 71. — RSN ERE (F—R M) A N—4DOEKE

ﬂEj//§—5i RANEEE SR JIETICEBRLET, HEar N—ZDORAENE X 7-2 IZ2RLET, CCM T
L (BEFERETAHIHERPERIRLRWGE), FEL X2 —X3 2 DORETEELE T, KVOEIEREE
TiE, MOSFET Q 23412720, TR NAF—BA L H 7 2ICERBSNET, ZORETIL, A4 —K D 12\ (T ARX

., =z F oY Coyr LA EIRBMEESNET,

2 ZHOWREETIL, MOSFET Q 84712720 X AT —RBNESF AN ASA T ASNET, A F 7 RCEB LT RILE
—FEMTEH T T U IR ESNE T, Ay T A UEM EGFHEYI ORI, 8 IR TINNC, Ta—T Y17
)LD 1,

D=1-(Vin/ Vou) (8)
MOSFET &4 A4 —R Dy OEIEE T2 g iz, T a—T AP AINVDEHFE LY X 9 IRLET,
D=1-((Vin- Vq)/(Vout +Vy)) 9)

¢ AT —=RONETT I EERE T Vq 13 MOSFET 234> D L&Dt OBER T T3,
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VIN COUT;: :ERLOAD VIN / COUT; EE RLOAD
Vour Vour
Cycle 1 Cycle 2
(a) (b)

A BRIV A7 VENE
B. 2FZHOY A7 LVENME

K 7-2. gt hh/=qFEI>/N—%

7.2.1.1 REHEH

TV = ar OFEOF A XL WYNRE DT, ADELEFEM, HOOEE, HEREH, BERAA YT
T I D STA=ZREET T, 2D 4 DO FEENTA=HT Ry A7 2EEZ FEBL T 570 I TEHH
an OIRPFUTZ L ET,

FEIUZDOWTIEL, AJJNBPEERS UVLO fE% FRIBRWESZ, ERL — VD ATA LB —F 2 2+ 51/ E&LT5
MENHOET, AT DA F 07X OFRIR &R ETHEIN L, Ii’M/&%ﬂaméﬂx&%ﬂﬁmu/wa@“ AA
Fo 7 R AR mERE T DHE, FEFIT/N éf£4/5'7§71§T://\~§7%%hf’Eéﬁé 9:73>'Cé°?£?“o AR TED
I REFIL, B AP RSEN IZL-TRRESIVET, BEIHIRIL. B APt A RS b E F# 5 AR A
Ly abREEE VSENSE LU WEXITRALET, o, MEIZSUTRPL RSL 2L Ae— 7 fifE 2B MEhE
T,

LR DR 7Tk, REFE7ZR LM3478 FIET 7V 7r— ar O GBI O W T L £,

7.2.1.2 /R FIE
7.2.1.2.1 WEBENCH Y —LICLBH R ARET

27Uy 73 5L, WEBENCH® Power Designer (240, LM3478 7 /A RA%AH DI AX LR FHAAEL CEET,

1. ®ANZ. Vine VourT. lour PEHEZ ATILET,

2. AT TFAAFDIAVAZMINLT, sk, SATRE, 3A 2P 0 LB AT A ST RIBIEL . 0
RELE. TRV R A ANV AN I DMD AR ) a—a Ea iR L E T,

3. WEBENCH Power Designer Ti, #AX v A X Tz[AIFE R LT Y AR | UT VA LOAMFESOHE il OFE T
WP TR TEES,

4. 1ZEAEDSGE LLTONEL ATRELRDET !
o BRIRI 2L —Talr AR T, EEREIE LI OMEREE R T D
o B Ralb—raraFTL, Aot AR,
o WA ARENZERELL AT U e, —ix#I7% CAD 74—~y T AR— 5,
o @XFFOLAR—R PDF THIRIL , ARG ILA 35,
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5. WEBENCH >— V@£, www.ti.com/ja-jp/webench T &I/ ET,

7.21.2.2 /YT — A >80 8 DZER

AEIRIFREALR—FNIZHD 2 DDTRNVF—FEREEZ D1 DT, K 7-312, AL TF LT HA7 DA
HIBERINE DINEACT20ERLET, 1 F 7XEFTRNAETIL. 20 10 75:1%% LVCuﬂEULij‘O N V= o R T
V. OEfRZE/RLTCWVET,

di (1)
Hh=L—
Vi) = ot

(10)
WAL BB AMEZ P E T HBRICEER &I, I CEAIA 728 NR) & Al ([ Z72ERY> 7 V) T, Al
DA KORENGE FAINVD—ETA X I ZERN 0 IZIKTL, 22 /3—#X DCM TEI{EL T, ZOT —F 2 —

MIFEHISNTWD TN TOHTIE, CCM TOEIMEZEL TWEd, CCM TEMESEDIZIE, U 1 2L TR
R TS LER DV ET,

D(1-D)V,,

L >

2l uf,

ouT's

(11)

B/ lout ZIRL , /X 782 ZADMEERELET, — AU E UL, Al % 1L D 30% ([ ETHZETT, A
A7 DOMEG 2T YA REERTBINE, A F 72 RNA B EREE— BB TAMLENRHYES, FE=
UN—RZDYE I AZ 2B T A 12, 13, 14 2EHLET,

ILpEAK = Average | (max) + Al max) (12)
Average I (max) = lout / (1D) (13)
AlL(maX) =Dx Vin / (2X fs X L) (14)

ZNBDEIVE ER DB mWNA L F 7 ZZEIRT DB ENDVET, A Z 7ZDOER @Y TR A | fafnnisg 4L,
[ ASRAEN RS D P REME DS DY £,

LM3478 1%, FEFITEWEIRB TOAL v F Lo 7 IR E TEET, A F U7 BN E WEA . NS 5
JHE T N—FEBESELZENTEET, LM3478 1T, A (v T i de— 7Bz L ET, 2o T
HELI-E— A X7 2EFREFEIL T,
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I L_AVG

i i P (s)
D*Ts Ts
(a)
Io (A)
IDiAVG
=lout ave - = - -1 — — -
R
D*Ts Ts
(b)
Isw (A) A
Vi
L
lsw ave p—m — 4— — — I —
P t(s)
D*Ts Ts
(@]
B73. 450 9BREIAA— RER
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7.21.2.3 HHBEDRTE

)& FB B ORIOEHT ERE 24 AL T, HAEELRE TEET, ZNb0bilx FB B DEEN 1.26V (12
ROINTIEIRLE S, L FOREM AL T, Ry (MEELImELE > DR DOHET) & RF2( WE LT T RDOEDOH
i) ZEIRLET,

Rep = (1.26V x Req) / (Vout - 1.26V) (15)

IAREARIN T D720 IFBEE L7 TR DORINZ 100pF 20 7o V4852 8b TEET,
7.2.1.2.4 SHHRDORE

ARG CEXABIM O KN EIL, B AEPT Rgen (k- TERIEIIVET, Bl R ?i T ABHIOWEGICAETD
BIES BN AL eV NEE I+ VsensE EELWEXIIRAELET, ZOALy VAV RIZET DL, IROF AV /VETA
AV FIIA 7720 ET, Veense PfllBRIL, THERRVFFE £ 72 ar THRESIVTOET, Veense (& ¥ 7-4 1R85
WZINERHIEEE 5 Ves ODHE%j(Tﬁ%:?%Liﬁ‘O 727120 ZOHIENE BiE— DM Tidiad, WEifE 7~ (V) ITERL
Tl TEILLET, 207D EiHlRBALV vy a/VRE B E3, EEEOBEH|IREAL v a/VRIX
R (Vsense) EWNEHET 7 ORI% T,

Rsen X ISWmiT = VCSuax = Vsense - (D x Vgy) (16)

ZZT, ISWLIMIT I — 27 AT & (}IL%UBET A 17 TE éﬂi‘j‘o

120
|

VsL
100 -

A
Y

80

VSENSE

o

[}
|
[}
|
|
60 '
|
\ !| Fs = 500 kHz
[}
|
[}
|
[}
[}

DUTY CYCLE (%)

40 \
20 \ L/
FS = Q \~—‘

250 kHz ] 1
0000 0.100 0.200 0.300 0.400 0.500

CURRENT SENSE VOLTAGE (V)

K74 BftgHEELETAa—T 41N EDBER

X 7-4 12, Veg (BEOVERHIBRAL v a/VRERE) 3T 2—T7 4 A7 IR TEDINEN T ERLET, &
DOFRIT, WHEHITE T 7 An—7 (Se) 1AM L, I8V T 2—T A7V C Vgense (& THIRSUET (SR TH
R T a—T AP ATNVPNINTHE Ve D EFITEOHIBIEEME FLET, 2077 71%, 325ns (IEHE(E) 7T
VR OEAE BT HIBRAL v 2L R 343mV (BEHEE) R COVET, @mWERETIE, Ta—T 4 AT

ZOEET 7% VRN EOLEIENHONCELR0ET (N—' T =), EHHIRAL Yy a VNI T 2—7 o
P AT AL TR DT80, 17 2 HL T Rgpny Z38IRL , #8722 EFHIRAL v a/VRERELET:

Vsense - (D x VsL)
ISWimir

Rsen=
(17)

17 D53 FIE Ves T A8 1 ISWymir ZEHLET,
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{ lour (DX Vi) ]
ISWowr =370y * 2 x fs x ) (18)
RN Z By 1T 2728 | TR B X RENMEE (BEYEME 120%) 2% bRl D~ —T 0 afih T2 MERHVET,
Vsense & VsL Ol 5 O T%’iﬁﬁﬁﬁjf? EINTWET, 72770, Zib 2 DOAEDOFIRAT & CHEETITH
k. 3Fﬁ§%ﬁ‘](lf£b\eﬁ{lnhﬁﬁﬂﬁﬁiﬁi Rsen #iH L2256 HVET, %@71?53) X 19 BHERES N, TR TR E
SD Vg AL ET,

Vsense - (D X Vsense X Vgratio)

R =
SEN ISWomir (19)

Rsen BT —RlNL—7 O —H T, HilfL—7 DR EMICZDOREERIFLET, 207, BiilRAL >
VAL RERELIZR V=T ORZTERERIETOLENHDET, [ Ro—7fE 1/ ar0mRIcH L3012, B
F—R A NN—ZNEZETDHIEL, X 20 PETHLILERHVET,

St-Se < Sp + Se (20)
ZOHBEAPETHHIEEMAET DICiE, 21 ZEALET,

2XV3|_Xf3XL

SENS Vo - (2 x Vi)

(21)
IR L72 RSEN BNZDOEEDG KREWGA | BEMEMHR T 5720, LT Ot v ar Tt 359t e —7HifE %
BINTDLERHOET,

7.2.1.2.5 AR O0— TR Z /5 L 7= SR

PEISET T, Ry ZRERAL CAR—7#EZ BN ET 1 ZEAE DG TS E2L, Rsp (F4ZLL FIZRESLZRW
TLEEW, A 22 126> T RSL @ IRL £,

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

- Vs

RSL >

ZZ T, RSEN ILERHIFRICE DWW TEIR LT3, RSL ZE0fHT 5L, il G B ZlIN— T2 B ESEB-HDIB
MOIF AT —T NEENDINTRY, ZOAR—FILEIRHIRAL v a RICHEEZ KIFLET, ZD720, LLTFD
023, 24, X 25 (TRT IS, BIRMHIPRAL v a/VRZHREET DB ERHYET

Ves = Vsense — (D x (VgL + AVg))) (23)

AVg 1, TR —THET 7 |7 a THEN T I, AlESh b BIoAa—7#HETHY, X 24 ZFH
L CRHESET,

AVg, = 40pA x Rg, (24)
Zhucdh, K25 1R X, EIEHIR (F721F Rgen) DN LL £ T,

Vsense - (D x(VsL + AVg))
Rsen (25)

ISWLIMIT =
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HE DB FRHIREZ EEED W )72 £ 95720, Rgey & Rgl DEAMVIKLAFH T LERHE T, —#BOkEH
TlL. Igen BV DIARETANZ) T T HDIT Rg AT,

Vo 7 VERHELED 30% OE T, BIRHIRAL v a/L RN RE—27 D 120% THHIINTA L F I 258D

BlE, K7 FIEEEHA LT Rggy ZIRETEET, LT D 26 1%, EFED 2 DO S-S0 TR,

RSL 7oL Chei 72 2 E A TRt L F7,

Vsense

Vo - Vi
D
ISWymir +( Lxfs ) X

Rsen =

(26)
7.21.2.6 /YT — 1 F— FDZER

FIEa NN—ZEREBETHE, XA — e b L BN EH AR ER CTHY , X A4 —REfiihbde — 7 &t
WA E TR ERNDE =T B CTHLHZENONET, ¥ A4 —Rid, FOE—TERU &2 [ jE72 ER DM ET
T U FNE A —RERIL, 27 2> CEHETEET,

Ippeak) = lout/ (1-D) + Al (27)

HAF —RIZH NP SN D I K ERZ BRI TEOMERHVET, FEIL N —ZOE—7fEEIL, L
Fal —Tal SN NBRELFELLRVET, ¥ A4 —NIZOELEL L TELLENDHYET, D zm LSELHIT
L ES AEERE T OISV ay b= A4 — R BEID L ET,

7.2.1.2.7 /YT — MOSFET DZiR

LM3478 DERENE"1d, #M MOSFET 07 — M3 24 8N H0 7, BiEie" (DR) EEIL, AJEEICED 5

R0ET (REFHEEZZR) ZEAE DT 7V r—2a T, vy 7L~ MOSFET Zfl I C&E4, AJJEED

EHE% (AENGE X, 7 ey 7L ~L MOSFET 42 4B HY 7, BIRL7- MOSFET (X, ¥ A7 AD%)
(CREIR A RIFLET, MOSFET 28N T 5720 DEER/NTA—HT, IROLBYTT:

1. /DALY =m)LREBE + V1H (M|N)

2. FUER. RDS (ON)

3. I —MEME, Qq

4. WUREEX ¥ /RUH R, Crss

5. ARV AL-Y =AML, Vpgmax)

MOSFET O 7IREEEE 1L, HJ1EE i#b<iﬁ@i'§— Vds(max) | itﬂjjaﬁ}—iwj(‘%b‘zgﬁ’&)@if

MOSFET D& /JH KX, il ?59%&24’/%/7 PRI THIENTEET, HiliH L Peond ZHEE 3512
RDS ON) 75‘,[4‘%’(‘340

Pcond = 12 x RDS(ON) xD (28)

B Rps(on) Wk DIRE DB IIEF I REWNTT, @RI 30% BN AL BESNET,
A 28 OFEWE | TIL, LA X 2 EREFERHTEET,
Rl Ao F U T TR S RIERORKIB G E AT o 7 HRD O TODATREMERHY E T,

#{EH D MOSFET @df?éﬁk TINEAET BT AL TF U T BROFHFEIZIEFICRETT, Z<OHE, Hx D
MOSFET @5 —# Y —Maid. AR RENELNDIEE HoEmiidifsh gt i, L 29 & K 30 IXAA
%yﬁ‘?ﬁﬁ%®%+%ﬁ¥£@$ﬁi£%rbfu\ia“o

||_ XV, t
ow = max—Zou X few X (ten + thy)
(29)
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Qgs ) Rdron
3 X
fu (di P Vdr - Vgsi

(30)
7.21.2.8 AT T Y DER

HIEaL =D ATNIA L E I EPFIET HIod  ATIERBEIILEG L T A ET (K 7-3 #5R), 17
THIZED, NS T o ZHIINEND ) 7 VBRI ELIR0FET, 72720, AJ1ar T o/ h &b E . AY
I TEINUES, ASa 530 RMS &, 2031 2 HL TROLIVET,

leINRMS) = Aj, /3 =— (M) X Vi,
23 Vourtlfs (31)
AJ1ar7 o, RMS Eita R Z DL BRHVET, AJjar T oI 5T 7V r—a TEEUIEEE T
IXHVFEFRAN A NENEA =X ADF A EAN AT D RREMEDRHN E T, ZD728 ., 10uF ~ 20uF D#iFH
T, EWE DO T oY 2R IR T DM ENHY ET, 10uF IVIRWMERE 5L Ao v —F 2O BE/ER £213A
4/3:/7 JAXDRIEIZED LM3478 (TR K S EEME A HV F 3, MERER 7] L5729, FFIZ Vin 23 8V Rl D
ZIE. ANIZ 20Q OESTUICED RC 74V Z 5522 B8O LET, HbUX VIN B LESNCEEL . VIN
i/\/(/\x:z/T/ﬂ‘@?f%E%%ﬁLiﬁ‘ (X 7-5 #&H/), ZORERKTIE, 0.1uF £/ 1uF ovI3Ivrar
T/*hﬁué\%fff PNNI NSy T oA 2721 AFTEIROIELO BN B L £9,

Rin v,
Vi N

LM3478 l Caypass l Cin

K 7-5.1C Ah/ 4 XDEH

7.21.2.9 HH 3 > F Y DEER

ﬁE://\‘v—5®Hj77:/7“/*fi AL B IEOFERFICT X TOMNEREMELET, ZORR, K&y 7L
BIRNFAELET, BT oHid, ik RMS A BOR 250 EBRHVET, 32 13, iz 530 RMS
B E R CUVET,

ICOUT(RMS) = \/ [ 2_D AiLz ]
= 1-D) |! _—+ —
(D) Jlour® T+

(32)

(33)

HADVy T par7 40 ESR & ESL ICX-> THEEEHIEISNET, @R ERY 7 NVEEEZFEH T 572012, H
JITESR & ESL BMEW T oY aEHALES, BT, FrFEEZ 2V FEFER)~—EfE, R)~—2
Hv FEIL BTy rar T oY T A A HEE L F1,

HAEEY PN AEFIFFEN NS T HUENSLT TV r—a0 Tl Z<0O84 2 BERIC LC 72 E 3500
BT NEEAE DS BRI D 2 DHDALZ 7 2% H L GERMOEEH I E a5 o a4
5I05, LC 74V A28 1ar T o e nSE 57200 I EEVy PNV Z KRBT A L0 a AR BMELINZ b
jzjﬂo
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7.2.1.2.10 #{%

FLIE MR 0 DO NS B 58 ) e i
AN-1286 #/ZISNVA067 Z &ML TZ&EWY,

721377V = a v iR

DR FIEOFEMIZOWTIL, TLM3748 F/E=2hz—FD

100
90
80
70
60
50
40
30
20
10
0

100
90
80

Efficiency (%)
Efficiency (%)

Vi = 3.3V

Vour I=|5|'|0|\|/|
0.001

0.01 0.1 1

0.001 0.01 0.1 1

Load Current (A)
B 7-7. ELAFER L OB (3.3VIn BXKU 5V
Out)

Load Current (A)

K 7-6. ELAFTEREDER 9V In BXUL 12V
Out)

7.2.2 f£FH97 SEPIC T > /Y—%
Viy = 3.0V to 24V

+
l —L N
. I 15 uF, 35V
L 10pH L=x2
Con 2 lsen Viy 1 uF, ceramic D Vour = SV, 1A
I *
o= ¥ Cs MBRS130LT3 +_]: N Cout
1 compP FA/SD d\/\/\/—_l_ L :l: 100 uF, 10V
\ 7R<k: R, LM3478 40k — | 10 pH
|:‘W" FB DR | IRF7807
— —— 20k —_ 2 Rep
= = - S 60k
I AGND PGND —_ % <N
0.050

7-8. ft=XM474% SEPIC A /N—%

LM3478 |Zrz—HAK N F ¥/ MOSFET %4572, SEPIC (3> 7 /TR 1 ALV E IR AL IR—H) T
TVr—a ThiEHTEET, LM3478 2 HL7= SEPIC O#123 [X] 7-8 (7RSI TWET, HITEENATIEILEXS
DHEWERIIMERWGERHAZEITER L TLZEV, SEPIC zi 2 ODALETHEFEFALT, )\jjﬂft@ﬁfit
e EAITWET , A TF U TV ATV EBIRTA U F 7 XD IR CEENEIINESNDT=D A F2 742 L1 & L2 1%
DDFARIV =BT E  EITFEEALEIED 2 SDOEMITRVET, 2 ODF A ATV —hA L& 7&%@%?5
E AR DAL Z B L IR, a7 OBRFE 2 TEET, L1 & L2 ITHEGEREHE T 52T, ANV
TNV AR NESTEET,

ATNAZ 5 L1 ZEEL A2, SEPIC X Ea =2 DT XRCOR S AMAL T HEa =BT
% SEPIC O FEZeHm D 1 Dk, AN EHITERERCHZG TEHIETT, a7 o CS 2L AT & H T3 Tk
S, A A SCRAENMENDIRESINE T, 207, B2V Yy M UV NVERGA O R ERIEOE X # 2 (Z
SEPIC WHEH T, 2FV, AT NRA T2 o7 T, HJ1EEIZ OV IR T LEY, FEar "—&Tix, B
IIANEBIENOEL AL —ROELERE FE5WEETLOB FTEETA,
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SEPIC OF 2—7 4 A7/E A 34 ZEAL TROLILET,

Vour 'V

out DIODE

D=

VOUT * VIN - Vo + VDIODE

(34)

7.2.2.1 RETEM

TV = ar OFE O A XL WYNIRE DT, ADELEFM, HOEE, M EREH, BERAA YT
TR STA= L PLEET T, T 4 DO FEBANTA=FL YRy AT LEEZ BT 572D F A TEHHE
i DIEPFUSHELET,

FEIUZ DOV TIEL, ATJNBIEERS UVLO fE% FRIBRWEINZ, BERL — VD AT A L —F 2 R+ 451/ ELT5
MERHOET, T DA XX DORIRERTE T DHERF L, 1*2"7/1'/57 IHBIREAL A I HE (ﬂu)/?/I/'CT AA
F TR @L< ETDHE, FEFINS A X IR E Ty N— 2B EESE LT &ﬁlf‘f—ffiﬁﬁo AR TES
I RBWIL, B AEPL RSEN (ZXH-> TERESNET, BRI, B Ao M ARSI DE F# 5 i fe HH A
Ly aVREEE VSENSE L LW EXITHRALET, Fo, MEIZSUTRPL RSL 2L Ae— 7 fifE 2B MEhE
7,

LR DR 7 g Tk, REFE7ZR LM3478 FIET 7V —ar ORI OWTHIAL £,

7.2.2.2 HH/3 5T FIE
7.2.2.2.1 /YT — MOSFET DZiR

FE N —=ZIZB T, MOSFET OB IRE AT 537 2A—=21% F/h ALy a/LREIE Vg, 4 5t
Rps(on). BEH—NERMT Q \ WREX v/ H A Crgss xR AV - — AR E T Vbs(MAx) T4, SEPIC Dv'—7
X/f/?"aa 12 A 35 %ﬁ)ﬂ LTROLNET,

Vswpeak) = Vin + Vout *+ Vpiobe (35)
TIN5 MOSFET 13, IROFKMU &= T HLERHYET:

Vbsmax) > Vsw(peak) (36)

=2y FEifiiL, 37 ZEHL TROLNET,

Aly + Al
lswieeak = ILiave) * lout * >
(37)
Ay FZWiiLHd RMS &, 2038 TROLILET,
lswrws =\/ |]SWPEAK2 - lswpeak (Al + Al) +w] D
(38)

7.2.2.2.2 /YT — 1 F— FOZER

— VB — VW EE AU TE LN\ =L A4 —RE BRI DM E R HVET, SEPIC Tl ¥ 1A —ROE—2%
Wil iX/f/?:@E —ZEIEFICIZRVET , X AA—ROF7IRBELE F/2 I — 7 EEI1L Viy + Vour T, FHE=
N R LIRIRR, T AA— R EWILH T ERICE LRV ET, ay e —F A —REBEOLET,
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7.2223 A28 08 L1 BLNL2 DER

B R TTEE T — N A HERF T 2J01CA 02 74 L1 & L2 2 UNTEIRTHI21E, L FOARTA—ZE GRS D0 E DD
V)i—a—o

A2 OFEE L, 39 ML CGRHRTE LT,

DIOUT
IL1ave 1D
(39)
ILoave = lout (40)
aTEREFETDHEOOE 7Y — =2V 7 VERRICIL, MBS T R4 BLO KX 42 Z2FEHLET,
(Vi -V D
TR
(41)
_(Vy-Vg)D
2L, (42)
HECE R AT D720 S I > Ai/2 ZHERE T AL, 43 & 44 B ET,
(Vin - Vo)(1-D)
2|OUTfS (43)
s (Vin- Vg)D
2loutfs (44)
AFEIEZDOE—TEINIONTUL, 45 & K46 2L T, A F 7F B aFfiL72n L TLIESN,
- Dloyr + Aly
L1PK 1_D 2 (45)
Al
ok = lour+ N
(46)

IL1pk (3. BB AR CRIE SRR EILER SO/ NS DR ERHET,

7\7])/7/I/&Hjjj)/7/l/%1f%¥ﬂi‘§“57i&) L1 @1' %?& W/J’f J:Dj(‘gr<—‘9}*5 &753’(%1# =770, D||_1 i) |L1AVE
D 20% KiiiiedE, BV o7 Tk AR RIS MR ET,

L2 DfEEHESE R/ IMELD KRELT DL, A ZIROTZENTE, FEREL THAV YT VEIEMELET,
lout A|L2) ESR

AVour = ( w2,
(47)

ZZT,ESRIZ. AT O EEIHL T,

L1 & L2 BRICaT BIZ&NTWLGE L1 =L2=L &R0 %7, Lo T § T, A F 720 2% 2L ITEEHR
HEHEITIRVETS,
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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,
Pt Rgen 1%, 48 2L CGERINCTEET

Vsense - D(VsL + AVsgy)
Iswpeak (48)

7.2.2.2.5 SEPIC 3> 7> Y DER

SEPIC =5 9 CS Mi#EIR 1L, RMS EFIZEIFELE T, SEPIC =5 9 RMS &L, X 49 TRobnE
ER

Rsen =

I =/l 2
come \/ SwRms * (IL1PK2 - lipAly A|L12)(1'D) (49)

SEPIC => T Hizid, BN xtd 5 K& ACrms BT D EMH B ME TT, ZORMENRH D729 SEPIC 1%, =
VT YRS RMS SIS I NS (T o Ty ay — g A5 ) IRIEERE T TV —vaviz
L CWET, SEPIC 27 U Y OEBIEERIL, ARATEIEIOL SO ERHYES, CS & L1 ORIZITTRLF
—NNFGUAMBY, INEFEAL Car T o EERETEET, 50 12, AR NF— T RERLET,

1

1
ECSAVSZ = E L1AIL12

(50)
ZZ T,
V, |
AVg = ( our )ﬂ
Vour * Vin = Va * Voiope/  fsCs
(81)
1% SEPIC =27 Y lilid Yy 7 L EE £ T
V.-V, D
Al = Vin . fQ)
1'S (52)

IIAE 75 L Ay 7 VERTT, A 53 i HL T X — T 2AOREfRE, Cg Di/IMEZRDET,

| 2
ouT

> —
o= b (VIN : VQ)2

(83)
7.2.2.2.6 A>T Y DER

HEay R —2LEkkIZ, SEPIC D ATTHALZ 7203 1 lHVET, LTI -> T, AJTERBEFILER 2 = A T
T AFETHIZED, )\jJ:l/T/b“ CEIMENA) T IVERBPIRVEL RV ET, 72720 A1 T o9/ h&<7
B ANV TEMLEY, AT oo RMS &k, 254 Z#FHL TROSIET,

lemgms) = Al =D Vin-Va
R v

ANar 7 oHiE RMS A BB A DMENHVET , ANar 7 o HERIET 7V r—arTidtiu ik“ig“@
(E PSS IVYAN 1E°75>/J SNEA L —Z U ZDOFEAEM DI ET DA ReMENHY ET, £D726D 10pF ~ 20uF 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 ©)
@ ©)

LM3478MA/NOPB Active Production SOIC (D) | 8 95 | TUBE Yes SN Level-1-260C-UNLIM -40 to 125 L3478
MA

LM3478MA/NOPB.A Active Production SOIC (D) | 8 95 | TUBE Yes SN Level-1-260C-UNLIM -40 to 125 L3478
MA

LM3478MA/NOPB.B Active Production SOIC (D) | 8 95 | TUBE Yes SN Level-1-260C-UNLIM -40 to 125 L3478
MA

LM3478MAX/NOPB Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 L3478
MA

LM3478MAX/NOPB.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 L3478
MA

LM3478MAX/NOPB.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 L3478
MA

LM3478MM/NOPB Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 S14B

LM3478MM/NOPB.A Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 S14B

LM3478MM/NOPB.B Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 S14B

LM3478MMX/NOPB Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 S14B

LM3478MMX/NOPB.A Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 S14B

LM3478MMX/NOPB.B Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 S14B

@ 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 TI RoHS Statement for additional information and value definition.

) |ead 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.
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® 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and 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)
LM3478MAX/NOPB SOIC D 2500 330.0 12.4 6.5 54 2.0 8.0 12.0 Q1
LM3478MM/NOPB VSSOP DGK 1000 177.8 12.4 53 3.4 1.4 8.0 12.0 Q1
LM3478MMX/NOPB VSSOP DGK 3500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
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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)
LM3478MAX/NOPB SoIC D 8 2500 367.0 367.0 35.0
LM3478MM/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM3478MMX/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM3478MA/NOPB D SOIC 8 95 495 8 4064 3.05
LM3478MA/NOPB.A D SOIC 8 95 495 8 4064 3.05
LM3478MA/NOPB.B D SoiIcC 8 95 495 8 4064 3.05
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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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT
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58019 ([0 B1[C]
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T == %
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NOTE 3 [3.81] ?
] u
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- == ‘
L\ J 5 T p—
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[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]
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NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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