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¥, BOOT B> & PH BV EDORNC 0.1uF O& T3y 7 - ar T o3 mgi o, IERB I OEIEICH L CLE LR tEE
FfoTWs, XTR 721 X5R 7L —ROFEREREZFF O TIv 7 - av T oV 2B LET, Nuy 7 Ty N deE+ 57
B, TPS54331 7 /34 A%, BOOT B> /b PH B ~OEEESFEREE 2.1V LY K& T, 100% OF =—T7 1A
ZNVTEMWET HIORGFSTVET,

7344 =), BLXUATEDAHBEEELRSIERSLE (VIN UVLO)

EN EANZIINEH TV Ty 7P EBIRIELRHY  EN o070 —T7 00 TEIWEL TWALE T A ANT 74V
Di‘é—o
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VIN B> DOEJEDRNIELD VIN UVLO AL v aLR%E FEIDE, TPS54331 T 3AALT 4 2—7 720 E 7, VIN &
rbiwmn+$0%ﬁ2&w@05W%VWUVU)%ﬁ%Litx?UyX%ﬁMﬁ%Ck%ﬁﬁbbiﬁgWNUWD
BIEAEAT VAL ED TS HI1IE, K 7-1 1R T 8912, EN Bz SN ag a2 L ET, EN BV
DEEN 1.25V 2z 5L, 3uA DERTY /Wyﬁﬂﬂéhiﬁ“o A1 e 2 Z2EHLT, kHHILH VIN UVLO ALy
TaVREFEICHERERTIOMEAFHELET, Vetop AL a/LRIL, #IZ 3.5V % ERIZVLERHVET,

TPS54331

B 7-1. JEDOANBEEEEEERSIE

Renl = VSTAR':EH_AVSTOP "
ZZ T,
* Vgmart (3. ANBHIEAL v a2 L REIE T,
« Vgrop 1T, ANEIEAL v a L REBETT,

\%
Ren2 = 5 — \E,N (2)
STOP EN +4pA
Renl

ZIT,
o Ven [H AR —T AL a/LRBIED 1.25V TF,
73.5S8SS EVE#ERALATOSSATMELZAO— - RY—

A — « A — R IZ NS CRESN TN | A CAr— « AHX— FH#F3%7°H7§¢/7T6_2:%6§<k@&)b
F7, TPS54331 7 /NAATIL, SS VU EEFIIWNIMELV 7 7L ADIRW T OEEE, =7 — -7 7S
é%ﬁ@ﬁﬂ/‘/x%r&bﬂ%ﬂ% Zhiz fﬁofﬂjﬁ®vﬂe;v~/a/%ﬂ\ia‘ S t/J:77/N:0>F'30>3/
T Y (Cgg) 12K, Am—« AZ —NF[ A FEEESVET, TPS54331 (2iX, MDA — s AX —ha T oA
9% 2uA OWNHERT VT 7 EIRIRDBI NSV CNVET, AR— A — M#F"ﬁ (10% 75 90% ~) ZatHE 3512, L 3
ZEHLET,

C F) XV, \%
ZZT,
° VREF 1% 0.8V ’C“jﬂo
° ISS s ZHA <75

B AR — T o TEERRFE T DITIE, A — 2AZ— % 1ms~10ms OFPHNICTDLERHDET, Am—-
AH =k T OfEIL, 27nF 282 720U TLIEEN,

HEEMERIZ Aﬁ*ﬂb VIN UVLO AL =L R % FEIBDy, EN 228 1.25V RIEIS/RAD, —< /by
DA IIEAE LTSS TPS54331 F AT AT o5 1R LET,
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736 T5—-7>7

TPS54331 T AR L, =T — T 7L TR IV E IR AT TNkl TET, =5 — 77 1%, VSENSE
DETEE, 27— T T OATNHISNENEOENE LV 7 7L AL L ET, 27— T T OAEa X745
VA, EEENMERFT 92uANV T, B EHIE R I, COMP B2 277 REDICEE S E T,

7.3.7 DECHE

50% % B2 AT 2—T 4+ AL COBMERHIIRTIE FIEETE -0 . TPS54331 T 3A AL, AT EFE B ~D
e 7 THHARMEEZ L TWVET,

7.3.8 EfE— FHEMERE

TPS54331 T N\ARZME T DK FHOVEELZ MR T 5720 — KT 7V —a O ERGH 23R 7-1 IR
LET, By iay 7o e 35585 Cld, 2] iﬁ%ﬁ%%ﬁ*ﬁék% eI M NIBEEOE T
—T AT EBEOLUET, ZiUL, HUNSNIZEENEINT 58, ZEOEIIv I HREDANFMEND RIEIZIK 357
HTT, Brar 822 OIMAEHARTAL EBRT 50, WEBENCH Y7 h7 =7 - — /L (www.Tl.com/
WEBENCH) % JIL T 72 &0y,

R 7-1. KRN RE (BREREZESR)

Vin Vour Fsw Lo Co Ro1 Roz C, C, R;

v) V) (kHz) (uH) (kQ) (kQ) (PF) | (pF) (kQ)
12 5 570 6.8 ®73Iv7 33pF, x2 10 1.91 39 4700 49.9
12 3.3 570 6.8 ©IIv7 ATUF, x2 10 3.24 47 1000 29.4
12 1.8 570 4.7 737 100pF 10 8.06 68 5600 29.4
12 0.9 570 3.3 ®73Iv7 100uF, x2 10 80.6 56 5600 29.4
12 5 570 6.8 T I=1 A 330uF, 160mQ 10 1.91 68 120 29.4
12 3.3 570 6.8 TNI=0 A 470uF, 160mQ 10 3.24 82 220 10

12 1.8 570 4.7 SP 100uF, 15mQ 10 8.06 68 5600 29.4
12 0.9 570 3.3 SP 330uF. 12mQ 10 80.6 100 1200 49.9

739 BEAREL LTVARE 7 +

TPS54331 T /3A AT ERET—RHlIEAEESNTERBY, COMP v 0B EEFHL T NAVAK MOSFET %Y~
NETHATICTEET, HEI A7V TIE, Ay FEiRE COMP Vo OBEN SN E T, B — 7 AL F I X EFRN
COMP v DEBELZBZHE . NATAR AL F NAZIZR0FET BRI L THIIEED Low 127258, =
T —T 7L >T COMP B2 73 High IZERB =41, AA v F BIRASIEIL EF, COMP B ANIWNHE CRKEICZ T
T, MEREHIRLET,

TPS54331 7 /A A, A A REICH BURRRERRE 2 2 QOVET, BRI IC, A X 72Tl @B a
INFAETAHATREME R BV ET, TPS54331 F /31 A3, IR EE @J:%M’/%/&ﬂ&%z%? AT R A 92
LT, ZORMBEAMRI-UET, VSENSE B2 DEIEN OV 725 0.8V IC EFH- 5L AL F o 78045 E1E 1. 2.
4. 8 I LET, AAvF L7 AW VSENSE B B ELDOBRE ., 3 7-2 ITRLET,

RT1-2. A4y F U RABBOZHE

2T 7 R VSENSE b &E
570kHz VSENSE 2 0.6V
570kHz / 2 0.6V > VSENSE 2 0.4V
570kHz / 4 0.4V > VSENSE 2 0.2V
570kHz / 8 0.2V > VSENSE
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7.3.10 BEEBAERE

TPS54331 T /A AIZIE, HATBEERIENS O i Lo\ VA i il g THRAET DM BT A — /" — a— /MR
WZIZ 5, EEEERE (OVTP) @ftkﬁ%ﬂzf)l\iﬂfb YET, OVTP [EEIZIE. VSENSE B EEEZNERAL v g
NRELERT DB EE oL S — 2RI TV ET, VSENSE BV DEED 109% *x Vrer & EEIDE NAY AR
MOSFET 235l p0ic A 712720 F9, VSENSE B> D FEEN 107% x Vreg & FEIDE, ~NAHAK MOSFET 2N
A FX—=T WD ET,

7311 =< - vy N

ZOF AR, AR 165°CEBA T B AT A AE G EAR#T D, F—~/L- /ww U BRREE L T
WET, BEAEIRENY—< LRy . 21///3/%%@713&\ P N U RERRIZ L S TT XA AD AL
T T DERINE L SINE T, FADIRED 165°CE FEIDE, T A RINRT—T 7 e o~ 2 HOBR L E
KR

7.4 T\4 ADBEEE— R
7.4.1 Eco-mode

TPS54331 T /XA AL, BAMBEOREZ [ EXEE720 ARERN/NIWNEEIZIE, 7V RERX v 795 Eco-
mode TENMETAIIRFSINTWET, B~ AU F I X EFHNEREE 160mA %TIE%)& COMP v D EF HSEHE
0.5V £FTIELTFL., 7731 &L Eco-mode IZAVET, 7 /N1 A7) Eco-mode TEIEH X, COMP B> OB/ EHNERT
0.5V (2777 &, /\/I"‘j‘/l’]*‘lj\]}?iiﬁ MOSFET DAL v TF 7 %X E£9, COMP I:°/0)ﬂ§r75> 0.5V %82 T Eco-
mode & T 270121, =2 AU X I HEFRD 160mA % LB NERHVET, NEO BRI L —Z 3 —
AR IHE {/lh@zf%TﬁTﬁﬁ—ét&) Eco-mode IZ AD LD AR ETRIL, 77V r—rar BIONESH 174
VAL TR ET,

7.4.2 V) < 3.5V TOEHE

ZDTINARL, 3.5V ZBZHAIELETOBENHELESNE T, VIN UVLO AL v sV ORI ES TS
9, UVLO EELL ED A EBIETHIVTEIER ﬁ“o EEED UVLO EIELVIEW AT EIETIE, 7 AR LAY
FLEE A, EN BV TN T o ENTZHmE . FRd7a—T 40 7O FEFEITR>TWD5EA . VIN B2 UVLO
XI/yv;a/1/]\“%%%_6&—'f‘/*‘4’20177?47“a:7‘wiﬁ“o AR — s AF— e =l ARBRIEEND & AT T DI A
EhEd,

7.4.3 EN HlIIC & 5 8hfE

AX—T ) AL LR EFEIT, B 1.25V TF, EN o 22 IV EWEFEICRETLE . FAMRTT 42—
L&, VIN 22 UVLO zl// Tal R ETho Th Ay F U713 RSN E T, ZORRETIL, IC DO IEE RN
WA LET, VIN U2 UVLO AL wi=bREDEnEE  EN BENRAL v a/LR % FELE  FALAIT 7 T4712
NFET AT T WAR—TIVEN A — AZ— e — U ARSI ET,
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87 V=g RE

g
LIFOT7 7V r—a gL, TI ORGAARRIZE N0 O TR T TIEZ O EMMEFZIT5E
PREEWZLER A, 8% O HEYCH 428 O &

eNET, BERIIA T O FEEEZRGEL T ANTHZET, VAT LAOHKH

i

PEIZOWTIL, BEREOELTHIEIL TV 72z eI

EAMERS T DM ENDVET,

8177V —< 3 iBR

TPS54331 7 A AILEE | 3.5V~28V OEFEEZNIVIKWERE

REFOMDERIZHONTIL, LLFDOT A REZ LTSN,

(CEBT DO DREEa N—=F LTS E
T IO FHCHTICH LD WEBENCH Y7 by =7 BSHESHTWET,

INFGA—H TPS54231 TPS54232 TPS54233 TPS54331 TPS54332
lo (i) 2A 2A 2A 3A 3.5A
AR 3.5~28V 3.5~28V 3.56~28V 3.5~28V 3.56~28V
AT 7 TR (FEHEAE) 570kHz 1000kHz 285kHz 570kHz 1000kHz
AA T OEFEHIFR (Fe/IMHE) 2.3A 2.3A 2.3A 3.5A 4.2A
Bl — 8S0IC 8S0IC 8S0OIC 8s0IC 8S0 PowerPAD
g 8S0 PowerPAD
82&\MAET IV —ay
Vout 3.3V
L1 lout Max 3 A
6.8 pH
1~~~2 VOUT)
c4 l D1
0.1 uF U1 =c8 =0C9 R4
Vin 7V-28V TPS54331D B340A 47 pF 47 pF 0Q
; BOOT PH 3
[VIN) SN oNDI-- T
—c1 =c2 c3 4 gg ?/ZN° 5 Cce = RS
4.7yF 4.7pF To.m uF 1000 pF o7 10.2 kQ
_L c5 1 47 pF
= 0.01 pF - R6
R3
20.4 kQ 3.24kQ
8-1. KRXMAT7 TV —2 a3 v EKKH
8.2.1 FRETEH
DFx u+{§J =N < 8-11 IRENTV \51 B NTJINTA— &&L({iﬂq L/iﬁ‘
xR 81. BEI/NNTA—%
RENTA—HF DB
A1 i 7~28V
H D BIE 3.3v
A7 VEIE 300mV
Wy 7 VEIE 30mV
HY 77 B E 3A
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& 8-1. BE/NTA—% (i)

BRETSTA—F fEDB
BRI AL 570kHz
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8.2.2 F¥MI/R kAT FIE

LT O G FINEZE AL T TPS54331 7 /3 A ADHRE 23R T& £ 9, F/2id, WEBENCH Y7 by =72 AL T
SERIERE AR T AZ L TEXES, WEBENCH Y7y = 71T . KIERIZR R B FIEAE L. A4S 7080 i 7 — &2
— AT 7R ALCREEAMRLET, 22Tk, FZEFIEICOWCTRHEICHALEY,

8.2.2.1 WEBENCH® ¥/ —/LICk B X5 ARET
Z%x7Vv 79 5HE. WEBENCH Power Designer (250, AKX AR EAER TEET,

1. HwANZ. Vine VouT. lout PEHFEZATILET,

2. FATT4=APFOFE A NVEHEHL T, 23, G, 2IANMNRE O EHERNTGA—=ZIOWTREHEREL, 20
EAEHE, TRV R A AN A NI DMD AT REIR Y a—a bR L E T,

3. WEBENCH Power Designer Ci, # A~ A X7z [al &K Y AR | UT VA LOAMiRES0H il O E 1
WP TR CTEET,

4. FEALEDEE ., 22— —XROEEEFITTEET,
o BRWRIV 2L —araFTL, BEREBLEEOVEREE TR T D,
o B Ral—TalEBETL, EROBWERE AR,
o HAEARXSNI IRV AT TN, — )72 CAD 74—~y T/ AR — 2%,
o FEtOLAR—Na PDF CHIRIL, RMEE%FH 234432,

8222 XA wF U FkH
TPS54331 T /XA ADAA T L7 JE 51X, 570kHz IZ[EESITNET,
8.2.2.3 HIHEHEDREN

TPS54331 7/ 3\A AD M ) BEHEIE, sy EHERGUR R 26 ] L OO CRRBE rTaE T, (X 8-1 IR X518, 243 E[H]
J&1X R5 & R6 THEMSHLTY \iﬁ” A EEL S EERIIEORRIZ, 4 &:05 THALNET,

R5 X VREF

R6 = g —
VouT — VREF

(4)

RS
Vout = VREF X (R_e + 1) ®)

R5 DEELT, K 10kQ Z IR 97, RS 20T IIHINE T SEL L R EOEDOIFI AT 2L&I2, KV
WD BEE~ Y F 7 PRELNLG GO ET, ZOKEHTIE, R4 = 10.2kQ, R = 3.24kQ T, H/)&EEIL 3.31V
(Z7220F S, 0Q Kt R4 13, ZEMET ANTHIE L —7 %@JL&?‘%?‘_&)O)@*UE%FEELTWfﬁézhfb VET

8.224 AHa>r >

TPS54331 T A RIUFIA I T ATV T ea T o nnE T, 77V r—aill>TUINAs A1ar 74
WL ZIR0ET, ThY TV T e a T o OREHEREREF X 10uF T3, @B O X5R F£7/21E XTR ¥ 7307 44T %
BEIDLUET, BEEKIL, RRANELEIOSE RSO MERHYET, O 2 X TRi7ZL TOFUE, J0/hSUVME
LA CTEET, 72720, ZLDEIEKIE 10uF f %@J ZENMETDIEDURINCWVET, 7o, TPS54331 [HIEE AT E
JEJRDNSHK) 2 A F LU FBEN CWAEAITEC, 2D DOV EEDVLENIRLEA RSV ET, Z0ar T 30l
IZZAUTEERTEHDEEAD, )/7/%3?% DI RATVEEE B CEDER DM EL T, )\jjj/7/1/ﬂﬁf75\
TR ED IO N7 AN 2V T TELIELMETT, ZORG Tl AT HyT VT a7z 2 i
D 4TuF 2T o E AL COET, b0 T BT, /ﬂ% 50V @ X7R #FEARTI, FMEFHEH (ESR) 1
) 2mQ, EIRERIL 3A T, £z, AT ANV 7 Dbz, /ST 0.01uF 27 b ISV TOET,

ANV T VEEEFFE T D12, N6 2 HLET,

_ loyT(MAKX) X 0-25
AVIN = gk =< Fsw T (IOUT(MAX) X ESRMAX) (6)
IT
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* loutmax) I FRRAFEG T,

* Fsw EAAYF U7 JHEHTT,

+ Cguk 1IN 72 F oY DETY,

* ESRyax (3372 F Uy O RIESHRGTTT,

R RMS Vo7 VEBER TN ENHVET, V—AN —AFLEIZHONWT, 7 2L TRRK RMS AUy~
IVEFRTHD ICIN (RMS) EEtELET,

I
IcIN(RMS) = w (7)

OB ANV T VEFEIE 143mV. RMS Uy 7V ETIE 1.5A 2720 F T,
*®

EBRDOANBE) T T VAT UMIBEE 5% s BEROH A8 =2 2D REZ
JETS

ZORIFEOFEEDO ATIEBILY Y 7T FE 8-1 ITRLTHY, FHEINIELVD KRELRSTWET, £ Th, JIEMF I
HAED AJTHIFRTHD 300mV %2 FEl->TWET, A1ar 7 o omimoik KET I Vinvax) + AViN /2 T, 3
RUTASANV T BIORARR a2 T U HIENEIVER 50V T, Uy 7 VERA &L 3A & EFED, Ehict+pr~—
PIMFLINET, EOIORERE TH->Th, HEIESEIRDO RN EMREZHEZIRNIINCTDIENEHEE T,

8.2.2.5 HiHZ 1+ N5 EST

HAOT4NHZELT, L1 & C2 D 2 DOEMEEIRT AL EAHNE T, TPS54331 IS ERHHIE T /XA A2 T g A
FEBIOMEO 7 VHE G R —NCEET,

8.2.251 4 ¥V 4 MDiEIR
A2 02 OF/MEZFHET DT, N8 ZFHLET,

Larg = VouT(MAX) X (VIN(MAX) —VOUT) (8)
MIN = "V (Max) X KIND X ToUT X Fsw

ZZT,
o Kinp 1& KHAVEIRICK T 210X 72 DYy 7 VERD &2~ HRETT,

— BRI, ZOMEITFRFHE OFHETIRELET N, LLFOVARTA L 2 H TEET, ¥I73Iv7728DIK ESR 1=
TP E AL RRE T, K Kinp = 0.3 DfEZ#H T&F£d, kY ESR @i 1oy 5 o3& 142581
KIND =0.2 ﬁ)i@@:}f?

DORFHITIE, KIND =03 ZfFEHL. W/J‘/I)/g 7 2B 5.7UH &%‘%éﬂi?—o ZORXEFTIE, j(%foc1 LLT
6.8pH PIEIRSNTOET,

W74 A B Z2OEE  RMS St B L OBRE R ERZ#E 22NNl TLEEN, N9 ZFEHLT, /24
7B DY 7 )VER (Ipp) %‘fu‘[‘ﬁbjﬁj—o

ILp Vour X (VIN(MAX) VOUT) ©)
LPP = ViN(MAX) X LouT X Fsw X 08

RMS A7 74 &E iz etE 21203, X 10 2EALET,

2 1 2
IL(RMS) = \/IOUT(MAX) + 17 X ILpp (10)

0 A X IHEREFET DL, XM 2EALET,
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ILpp
ILpk) = louT(MAX) + —3— (11)

ZOFHRETIZ, RMS AU ¥ 72 EWIL 3.01A B — 7 - A F 72 EFIL 3.47TA T, BIRLT-A & 7 %% Sumida
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ZORTIH, NEAAT AR FET IZOWTHR KOG ARHA M EL T ET,
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ZZ7T
o lout (FHEG (A) TT.
* Rpson) | 13 NAHAF MOSFET A4 Kt (Q) T3,
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2. Ay FTHEK:

Psw =0.5x 109 x V|5 2 X louT X fsw
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o fow 1AM YT 7 AR (Hz) T,
3. J—INEREK:
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Pq =0.11 x 10-3 X VlN
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Ptot = Pcon + Psw + Pgc + Pq

- -
——

* Ptot [Z&F T/ SAAHRES) (W) T,
B2 5372 Ta ICXRLTC:
T, =Ta + Rth x Ptot
ZZT
o Ty IFHEAEIRE (°C) T,

o TalZAEMIRE (°C) TT,
« Rth (T30 —T OEEHT (°C/W) TT,

Hz2517 Timax = 150°CIZxfLT:
TAMAX = TJMAX - Rth x Ptot
ZZT

o Tymax TRKBEGTBIRE (°C) T,
o Tavax [TEKEFRIEE (°C) TF,
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= [ e e
. Viy=28V . s 5.
s 60 % 60 Vin=21V1—]
> 2 V=28V
2 50 $ 50
3 2
£ 40 5 a0
30 30
20 20
10 10
0 0
0 0.5 1 1.5 2 2.5 3 0 0.02 0.040.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
lp - Output Current - A lp - Output Current - A
TPS54331 (D /Xy —7) TPS54331 (D /v —7)
X 8-2. $h=E & 8-3. (EEFNE
1.004 3.38
Ip=0A
1.0035 3.37 )
1.003 336 | x|
—
1.0025 Io=3A
= s 335 lo=15AT—©
L 1.002 = ]
S V"" zs‘v g 334
S 1.0015; ViN=21VTy 3
5 J S 333
g  1.001 ™ /| 5
€ V=7V \ % XY
3 1.0005 IN / H 3
= '
o 1 e ViN=14V 0 3.31
//
0.0995| =1 3.3
0.999 3.29
0.9985 3.28
0o 05 1 1.5 2 25 3 35 0 5 10 15 20 25 30
lg - Output Current - A V| - Input Voltage -V
TPS54331 (D /%7 =) TPS54331 (D /¢4 —)
. s . ’
X84 BFLFal—3ry B85 54y L¥al—3>
70 210
60 180
50— HHH 1\;77””— o Lo L 450
M
Vaur 40 N\ 120
k \"\.m\‘
]\ m 30 W 0 4
q ° \§~. 3
‘ c 20 % 60
V 8 NN 2
Output Current 10 N 0 £
) N
A N TR
N
-10 - \ -30
20 \“ -60
-30 \' -90
10 100 1k 10k 100k 1M
f - Frequency - Hz
B 8-6. :BEIE H 8-7. VL —T&
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Vour

IRAETARLH]

¢ CIVED

ks 071}

t - Time - 1 ps/div

@ e

t - Time - 5 ms/div

/ﬁ

X 8-10. R¥—br7 v~

X 8-8. AUy TV X 8-9. AAU v I

¢ EDED

t - Time - 5 ms/div

B 8-1. A x—TNERY— T v T LDEEREII/2ET

V, - Input Volatage - V

B 8-12. EEMNLER/IMNEAEREEANEE L DB

175 30
y, Ve
15 25
> //
i >
A . f lo=2A W
2 Io=2A ) g 20
= 425 7 £
> \ y ; /
E Y, 5 15
: / :
1 2z,
: <}
> P4 o 10 e
/ IS / lo=3A
0.75 /
lo=3A 5 /
0.5 0
3 8 13 18 23 28 3 8 13 18 23 28

V, - Input Voltage - V

K 8-13. ImMENALRAHNBEEANEE L DR
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150 150
o 125 // o 125
2 // 2 -~
g 100 g 100
E / § /
£ 75 / g 75
£ S g P
50 // F 50 /
25 25
0 0.2 0.4 0.6 0.8 1 1.2 0 0.2 0.4 06 08 1 12 14 1.6 1.8 2
P, - Power Dissipation - W Pp - Power Dissipation - W
TPS54331 (D 73w/ —7) TPS54331 (D 73w/ —7)
8-14. RAHBR BN LIESERE & DB K 8-15. RAHEEN LIEQINARE L DR
8.3 BiRICBIT HSH#HREIH
ZOT AR, 3.5V~28V O ASERE LA CEMETDIOBEIShTWET, 2O ANERICITEY Z2LF =L

— Al M TONDMENRHVET, AJJE /ﬂ?ﬁm//\—&b DA T UL BB TWDIEA TR, JZ?‘Z‘/? INA I8
VT UTMA GEIMO NSV R ENMEL2 L2 EmBHDET, @H 1%, 100uF OEMEa T oY EfHLET,

84L17U b
841 LAT7Y MDHARSA Y

VIN B3, K ESR O&TFIv 7 _ARRa T oY AL T T RITNA/RATEILERHVET, /AR T
T UG, VIN BV BEOS vy T H A —RDT ) —RIZko TSNV —758I80E ., B/NMRICHZ IS
DILETE, HEESNDREAED S A /3R 35 U, X5R £721% XTR B EBAREE AL 10uF oIy a5
YT VINEY, BIOXYyTF A A4 —RDT )—RDY — AT TEAHRVIEDTCEE T D050 T4, PCB L AT
TROFZE . X 8-16 ITxLET, GND B> 1%, T A ADE T PCB /'S0 R L — Nl $#5TA0LERHVET, 1
—H# (K MOSFET ®»Y—Al%. )\tHjj:l/T/ﬁ‘O)ﬁ FURER YT H AL —ROT ) —R a3 5720 H T
%, ki PCB O/ 7 REIRICEE T A0 ERHVET, PH B E, vy T X A4 —ROAY—F BLOH A
VE IR LUET, PH I AAN T L7 ) =KD T, v T A A4 —REB 1A Z 7 21F PH ELOZ <<
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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 ©)
@ ©)
TPS54331D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331
TPS54331D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331
TPS54331D.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331
TPS54331DDA Active Production SO PowerPAD 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

TPS54331DDA.A Active Production SO PowerPAD 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

TPS54331DDA.B Active Production SO PowerPAD 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

TPS54331DDAR Active Production SO PowerPAD 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

TPS54331DDAR.A Active Production SO PowerPAD 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

TPS54331DDAR.B Active Production SO PowerPAD 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

TPS54331DG4 Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

TPS54331DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-1-260C-UNLIM -40 to 150 54331

TPS54331DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

TPS54331DR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

TPS54331DRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

TPS54331GDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

TPS54331GDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

TPS54331GDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 54331

@ 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.
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® | 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.

® 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.
OTHER QUALIFIED VERSIONS OF TPS54331 :

o Automotive : TPS54331-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 —>| A0 |<—
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 0O O 0O 0O 0O 0 O0 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)
TPS54331DDAR SO DDA 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
PowerPAL
TPS54331DR SoIC D 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
TPS54331GDR SOIC D 2500 330.0 125 6.4 5.2 21 8.0 12.0 Q1

Pack Materials-Page 1



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 23-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS54331DDAR SO PowerPAD DDA 8 2500 353.0 353.0 32.0
TPS54331DR SoIC D 8 2500 353.0 353.0 32.0
TPS54331GDR SoIC D 8 2500 340.5 338.1 20.6
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

TPS54331D D SoIC 8 75 507 8 3940 4.32
TPS54331D.A D SoIC 8 75 507 8 3940 4.32
TPS54331D.B D SoIC 8 75 507 8 3940 4.32
TPS54331DDA DDA HSOIC 8 75 506.6 8 3940 4.32
TPS54331DDA.A DDA HSOIC 8 75 506.6 8 3940 4.32
TPS54331DDA.B DDA HSOIC 8 75 506.6 8 3940 4.32
TPS54331DG4 D SOIC 8 75 507 8 3940 4.32
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GENERIC PACKAGE VIEW
DDA 8 PowerPAD ™ SOIC - 1.7 mm max height

PLASTIC SMALL OUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4202561/G
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MECHANICAL DATA

DDA (R—PDS0O—-G8) PowerPAD MPLASTIC SMALL—QUTLINE

0,51

1,27 T ﬁ r 0 [ ]0,25®)
8 5

:__TFERMAL PAE_-: 0,20 NOM

SIZE AND SHAPE SHOWN 4’00 @
| ON SEPARATE SHEET | 3,80 5,80 /
/
H H H H Gage Plane
1 4]

L |
N
08

\\
)

5,00
4,80

—»

47

1,70 MAX

; e \
Seating Plane 4 \ % // /k

S —

— |J
-

Tt

o
(@3]

o
o
(e

4202561 /F 12/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5-1994.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAOOZ2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

F. This package complies to JEDEC MS—012 variation BA

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

DDA (R—PDSO-G8) PowerPAD" PLASTIC SMALL OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or dlternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAOO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQQO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

e Exposed Thermal Pad

:

N
—
w

—_
[}
~

:

Top View

Exposed Thermal Pad Dimensions

4206322-5/L 05/12

NOTE: A. All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

DDA (R—PDSO—G8)

PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

4x1,5 |+—|—1,27

solder mask
over copper

6x20,3

.
/;)\ke

3x1,5

/T30

Example
Non Soldermask Defined Pad

/ 7 \\\ Example
“\. Solder Mask Opening
—~— 0,5 AN

Example Solder Mask
Defined Pad

/’ 4 89 (See Note C, D)

Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
Reference table below for other
solder stencil thicknesses

0,45 —

4 e
2,15 H -----
! I

, 75
—— 3,0 — j

|——

(See Note E)

(See Note F) Cente'r PO)NeI’ Pad Solder Stencil Opening

1 Stencil Thickness X Y

’ \ 0.1mm 3.2 2.4
{’ 2’2 | 0.127mm 300 | 2.3
' * ] ! 0.152mm 2.8 2.0
\ ] —— Pad Geometry 0.178mm 2.6 1.9

\ 0,07 /
‘\ All Around /
e e

4208951-5/D 04/12

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAOO2, SLMAQO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC-7351 is recommended for alternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC—7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

PowerPAD is a trademark of Texas Instruments.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[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]

4214825/C 02/2019

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.

[N

(G200 w N
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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

4214825/C 02/2019

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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