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12 3.3 570 6.8 W& 47 uF | x2 10 3.24 47 1000 29.4
12 1.8 570 4.7 P& 100 u F 10 8.06 68 5600 29.4
12 0.9 570 3.3 Mi'& 100 n F , x2 10 80.6 56 5600 29.4
12 5 570 6.8 #1330 uF , 160mQ 10 1.91 68 120 29.4
12 3.3 570 6.8 #4701 F , 160mQ 10 3.24 82 220 10

12 1.8 570 4.7 SP 1001 F , 15mQ 10 8.06 68 5600 29.4
12 0.9 570 3.3 SP330uF, 12mQ 10 80.6 100 1200 49.9

7.3.9 SR RIS

TPS54331 FAF Bl 1 LR ASZHIMLE] , BLIZHINLHIA A COMP 51 Al Ha B3 A 1 5< W v ] MOSFET . #4641
JAAN, HBOT R BT COMP I BT . I /KSR R 5 COMP 5| IR ARSS I, miflloT ok . e
i U R AR LR A T, RZETIOR ARl COMP 5 JIBRS) Jy il EAT RS, S EOT RS IN. COMP
SIRILE N — N ORER AL, T B A L R

TPS54331 &% 1 1 i i J1 18] 42 (58 K OR37 o 7y H i 5 2B T i BT 1A) i o) PR AR A 7 AT B 9T 2R 4%
TPS54331 #3Fil i FEARIT SRB R RGN R B O N B SR WTiS 18], AT PR IX AN el AL %5 VSENSE 51 %
MOV THE 0.8V, FFRBRHET 1 M 2 W, 4 735k 8 7M. JFRAIEHAT VSENSE 5 I8 H I 2 [R5 22
R T1-2 Fis.

R 7-2. FFRRFZA:

FrEis VSENSE 7| j{i B &
570kHz VSENSE = 0.6V
570kHz/2 0.6V > VSENSE = 0.4V
570kHz/4 0.4V > VSENSE = 0.2V
570kHz/8 0.2V > VSENSE

7.3.10 33 B RSFS

TPS54331 #efF 84 it KBS IR ( OVTP ) LB |, 4354 A s BrobR ot B 2 i s R SN, AT DL R PR
FEE M AR R R I . OVTP LB A 4E — AN IR be A 2%, BALLHR VSENSE 5l f A B {E . % VSENSE
SIS T 109% x VREE B ) & MOSFET #amii| <. 24 VSENSE 5| i 5% T 107% x VREE B ) =i
MOSFET H# G H -

7.3.11 Fh

A FSEEL T ARG, DRSS REIE 1656°C I Ry a5t . 425 Tk I Ak 1] BELIN , FAOR W s ] 5 145 LEJT
Ko HMNIZIREEFEZE 165°C LUNK , #8FF 2 578 sl s P41 .
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7.4 SRR

7.4.1 Eco-mode

TPS54331 #4451t ML A7 3 IR 244 F LK Bk iR Eco-mode 1847 , MR TR s, s | 4G
JEES HLRAC T 160mA ( Si7U(E ) i, COMP 3| I HLIEREZE 0.5V (874l ) | 231k Eco-mode. 4 #$fh4ibT
Eco-mode i , COMP 5| i HL R 7E N B4 #IA 0.5V, X B 1k @ MI4E s MOSFET #EAT 6. IR HL IR 2% FEL IR 4
i EFHE] 160mA LA L, COMP 3] I HLE A g F 731 0.5V PL EIFiBHY Eco-mode. H1-T-4E A H i EL 35 2 AN 4l e 0
TEHURSS T, FTLAHEN Eco-mode [1)°F 34 61 25 FEL I 2 Bl N2 F AN A HE O s (1 R AR T AR AL

7.4.2 £ V)y < 3.5V B T84T

RWAMEAE R 3.5V B HE Fig47. RIEEMAE VIN UVLO B , Hizas I fE(KE UVLO HERHIA
HUE AT AR TSP UVLO HUKE | a8 FAIFSC. Wik EN 51 IESNER i sl fRfrass , W
VIN 5|l H UVLO BIMER , SR8 TARIRES . R ahi8Esh 3 S T 4601 2%

7.4.3 {1 EN EHIFEIL T igqT

FERERI(E FL Ry 1.25V (S ME ) o 24 EN SIIORFFAEIZEE BRI, SR T2ARPIRES ISR L AT IF 50 | R
VIN 51T UVLO BIE R t2 k. XAORA TR IC S RRA W8, 2R EN RETHES THME | 1 VIN
ST UVLO BME , MR8 TR, PR, B8R sIkEZ 520 .
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8 L F A I

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

TPS54331 4 & FHE M R8s | ADE 3.5V & 28V [F B = A KA L % . WEBENCH #447] FH T35 B
B A A B

ARIABBITFR , SR UL T8

=¥ TPS54231 TPS54232 TPS54233 TPS54331 TPS54332
lo ( BAMH ) 2A 2A 2A 3A 3.5A
LN e | 3.5V & 28V 3.5V £ 28V 3.5V % 28V 3.5V & 28V 3.5V £ 28V
FFRARR (JLBUY ) 570kHz 1000kHz 285kHz 570kHz 1000kHz
TR BRI ( F/ME ) 2.3A 2.3A 2.3A 3.5A 4.2A
) 8S0IC
5| AR 2 8S0OIC 8S0OIC 8S0IC 8S0 PowerPAD 8S0 PowerPAD
8.2 HLAIN A
Vout 3.3V
L1 lout Max 3 A
6.8 uH
1~~2 VOUT)
D1
——C8 =—=C9 R4
Vin 7V-28V 8 B340A 47 pF 47 yF 0Q
7
[VIN) l : T
==Cc1 ==C2 Cc3 5 ce = RS
4.7pF 4.7pF —|—o.01 uF 1000 pF o7 10.2 kQ
J_ 47 pF
= T R6
R3
29.4 kQ 3.24kQ
A 8-1. BRI N IR E
8.2.1 WItER
AR RBIEHE 8-1 HHETFI FEAE A A S
* 8-1. %itsH
WIS ~FE
PN e 7V % 28V
e L 3.3V
NG R 300mV
SO R 30mV
i FLRL AU (E 3A
TAESHR 570kHz
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8.2.2 F4NW IR

LR &S FE R B o8 TPS54331 #fFkFocibE. st , 7T UL WEBENCH 44 i 52 %% 1. WEBENCH
AR B |, At i T U M) 22 & JO R B e . AR A TR e T W R

8.2.2.1 {#/§ WEBENCH T A &#|t#i+ 7%

A bAl | PUE A WEBENCH® Power Designer £l & #ill ¥ i 7 % .

1. H% , MANER Vine VouT A lout E3K.
2. fERMRAE IR RCE . BB A SRR S EOP B BT SN (T AR T AT v 7 it
1T ERBE
3. WEBENCH Power Designer #fit— 3 5 ffil] it 2 ] DL 2 % 41 SIS0 B A oA A B2 17 O I 0 R B2
4. FERZHIENT , &Ll
o BATHAMGE , W E B UK R
o IBAITIVEREMTE , TR FERAR IAERE
o Rl FEE A R T RS H R A CAD K ;
o JTENIT T 20 PDF &5 S5 RIFEIL R,

8.2.2.2 FFHHTE
TPS54331 Z8IFF XA [ 72 A 570kHz.
8.2.2.3 HiHH [ RE K

TPS54331 #3451 % H L ) AR i FE BH 4 JE 83 W 28 34T T . Wil 8-1 A AT~ , e JE 8 M 4% H R5 A1 R6
M. THRER 4 FrRE 5 Al T HH kS D 2 2 MR R .

R6 = RS x Vref
VOUT _Vref (4)
R5
Vout = = +1
ouT ref X {RG } 5)

WA RS HIE AR 10k Qo A bk B ARSI, WSS R Eis ) RS BB 2 3 B0kt A R LA S il . fEutE
Wittt , R4 =10.2kQ H R =3.24kQ , fFif%ith f &N 3.31V. 124t 0Q HIFHAE R4 FIME M2 HI 20 2 LAgEAT
Fe e M 7 (AL

8.2.2.4 A\ HEZHE

TPS54331 #fF i 2 — M A LM A |, IF DR BRI TG E - D REEWMA AL KSR LR g
WUEY 10 wFo ZEUUfH v it ST OB 22 78 XBR B X7R LA AS o AIUE LS LUK T i KA FL R . R E 2 iy
HAtESR , Wil DU HVBCNRAE , SR, 10 w F ECHAEMI AT TS ik, Besh , ATREREEA R AR R
JUH 2 TPS54331 HiEs 1A B ALER N R IR KLY 2 e~ LA o tb ARSI E A H 2 | (A A S Re
XS e KA LS (ISR R ), JFRLRENE Xt AT e , ARSI AN SUB R T PRS0 Tkt P
47 uF BRAESAEMALMEAS. BRARZHUE IR 50V i) XTR BB, EXCHEAEF ( ESR ) KL
2mQ , HAUE R 3A. MAh , IEEAE—> 0.01 u F /NS T g i .

AR 6 TSR AN SO L

IO(MAX) X 025
AVN = ——— * (lo(max) * ESRyax
Cgutk * fsw ( (MAX) ) (6)

Hrp

* loutmax) BRI .
© few AFFRIE.

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 15

Product Folder Links: TPS54331


http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps54331?qgpn=tps54331
https://www.ti.com.cn/cn/lit/pdf/ZHCSM88
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM88G&partnum=TPS54331
https://www.ti.com.cn/product/cn/tps54331?qgpn=tps54331

13 TEXAS
TPS54331 INSTRUMENTS
ZHCSM88G - JULY 2008 - REVISED JULY 2022 www.ti.com.cn

° CBULKfﬂj(%Y% Teﬂﬁo
* ESRyax =& R & AN OB B .

AL, BN A i K RMS U L. ERIAERT , RGN 7 o5 R AR N S0 LR
lciInRMS)

logmax)
2 (7)

lcinRMS)

EXFEGLT |, MIANSOE LN 143mV , BWITRSUE IR 1.5A.

#E
SR N HLH SUBAEAR KRR B 32 21 547 Ja) R e 0 P it BELUAR S 0 A6 0 FR 52

AL S PR A LR SRR 8-1 B, R TS IR U3 TR % A FRAE 300mV. fil A HL7
WIS Vinmaxy + A VN2 T K78 5 U2 2 A 55 I FL 2 4 HO A0 SR B0V, S it A KT
3A , MBI T ARG IR . (AR T #R AN R I i L AT L ) B K RE M

8.2.2.5 B MEWe 5T

DAZRUR A I AR B N e L1 A1 C2. BT TPS54331 4 &AM HME B |, AT LA S 5 58 VU il 1) €Uk 2% oo
FALFE

8.2.2.5.1 MRk

B R R AR R ME , ERTR TR L 8.

Voutmax)y * (VIN(MAX)_VOUT)

Lmin =
Vinmaxy * Kino xlout * fsw (8)

Hrp
* Kinp &%, R RSSO IR S oK Rt

—IMNE , Wi AR UL EAT HEBLE , (HNGEAE LR HER . X T AEK ESR fth A A ( Bk ) Bt
T LME AN Kinp = 0.3 —#Em B S i) ESR far i RS, Kinp = 0.2 W 3RAG B4 [ 45

BB R BIR A Kinp = 0.3, THEAS H 5N BB DY 5.7uH. 0 T bt , i 17— MECKIIE - 6.8 uH.
X T IR U T S, 1 20 R AUE 8 AR R LR F R . S R O T B RUBER U IR (Ipp ) o

Vout * (VIN(MAX) - VOUT)
Vinmax) * Lout * fsw x 0.8 9)

lpp =

77250 10 tH5 RMS UGS R AL .

L rms) = \/|20UT(MAX) + % x [2Lpp
(10)

A RE S 11 TSI R A HL

- , lep
LPK) = loutmax) =5

(11)
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BT HE B, RMS B ESHIRN 3.01A | Wf i 88 il 3.47A. FFif iR 3% )y Sumida CDRH103-6R8
6.8 uH. JLHIRIIOHE A AN 3.84A , HUE RMS B 3.6A , FIi XL TR, 1% L oMl it 2
SR, AT UG T NS A B R, LRI TR A R R RSB A AN . MUK | S
M6, SR ELERL N ; TR | AT B R IR SO K. B | 15 TPS54331 S8 C 2
(R () 6.8 wH % 47 1w H.

8.2.2.6 AZHZUGEFF

i Y P 2 ) B BT PR R R EL S AUE (. SO IR ATUE (AN SRR P ( ESR ) o ANSHER I ELUE R AN
SOPORIRAUE . ESRAREE | KINE 5 UK F il — i o i Hh SO U (K R o i ) U 5% (1 SR P BT AN
B, B SAFAE SR SEBRIR ) o N2 R T R ) PR A O S i e B AR K LC B AR 2 [5G & . il
W, TR IR AL O AR R T R /6 LUR . BT IF SRR E &, B AR 570kHzZ MiE
TPS54331 FF [ P 75 FL it R ] 2 4 S F fi KA SUPI R BR ] 45 K 24 26kHzo G, PHIAAE SO 20T T H B 3K
BELPUA oy 4 2R 25080 A AR o (I R K 12 TR/ H A R PRl

Cominy =1/ (2xtxRg xFeomax)) (12)

Hr

* Ro &t M EHt (Vollo ) -

* Fcomax) =T 58 XA .

X T HT R I 25kHz K22 X | i AR 28 I/ IMEDN R 2 5.8 w o % AE T REAN T 2 5 H S0 U 2R . Hr
S0 L PR A AR ¢ T R A PR I TR SR ] AR ) R AR AN B T S H I 3R DU HE DR A rR A R
(1 ESR 1 51k 1) L AR Ak o A 5 RE 2 13 Al Hh Sk H g

(D-0.5)
————+Rgsr

Vopp = ILPP|:
4x fsw xCo (13)

A LIRS UG B v S E0h 8 8 1) S VRS th S0 s B OR/IN R i i FR A SR I Bk ESR. BT ESR, HintH 80 He
JER RSO IR S H U s ESR AR YUE . BRIt |, (EH 7220 14 tH B R A SR8 R b A1 H i ok dR e
ESR.
Vorpaxy (D -0.5)

lLpp 4 x few x Co (14)

ESR;ax =

Hrp
* VOPP(MAX) 7 FIT 75 1R B R W Ve A o 8000
AR 15 SRt B K T RSk i

| _1 Vout * (VIN(MAX) - VOUT)
COUT(RMS) =
RMS) = 12 Vinwaxy * Lout * fsw * N¢

(15)

Hrp

* Nc AFFBA H A 32

T B BRG], 9 C8 il CO s T WA 47 i F Mkt e . IXEL %588 TDK C3216X5R0JA76MT , i
FEHLIEA 6.3V, Stk ESR 4 2mQ , HAk it Al (1L 3A.

TR TRSGE N 161mA (B4~ 80.6mA ) |, AT I KA ESR 8 43mQ. X Sufir H oL 2% 8% KM B b e
STER ST, AR
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&1
St AE 3.3V M N TARERE , A B Se PR LA AT e/ H R

JIT G A R A A ATUE FEL S a6 UK T T G O R I SO R 2 IR AR AR T R R . HLAt A AR
KA TPS54331 et M AR Ry , BARHGR TN K.

8.2.2.7 AMEAFHE

TPS54331 a1 AT H M S8 A2 FT SBT3 0%t DB AR B o SRRV A F (B AT LA B R T . iRt
PR %S XOR M it L as | (SO HABSR.

FEIL TPS54331 a3 KM 11 BUAME TS 58 o e AMEE T LA e B Ayt B 28 o 1 X BT 7 PRI A A2 OB RIAR 2 A L
I RN EA BUR R - BRI S o ARSI R A R 2 A s X

I 16 TR E Y At

Vggm X VREF

G =
DC VO

(16)

He

* Vggm 7 800,
* VREF j'\j 0.8V.

IR A7 T BRI

Vpg = 1/(2 x 1 X Rpg ><CZ) (17)

772 18 TR AT

Fz1:1/(2XTE X RZ XCZ) (18)

TR 19 TR PR A

Foq = 1/(2 xn x Ry ><Cp) (19)

B DRI IR . B, IR SO N T /N AR /8. SRTM , X T TPS54331 43#F
FE IR K PP SO AN L 26kHzZo 55 — 0 R H A2 2% T 5 (8 s MU LT I o AR E SC, AMEE I 2% (1 4
A 2B VR ) 5 R I A AR (R, T Bt oR B, Herh ESR A v T IS XA, ] A A0 L
JEP AR 2 W] LB RS 20 S H .

Gain = -2010g(2 x n x Regnse *Feo*Co) (20)

Hr

° RSENSE j‘\j 10/12,
* Fco N XAZ .
* Co N HLZ

AR 21 TR AR

PL=atan(2 x 1 x FgoxReggr x Co) —atan(2 x n x FgoxRg x Cq) 1)

Hr
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* Resr At H 245 558 2008 B L FH
* Roy‘jVo”oo

FEL B P 0 [ S A P 8-7 rp o SRR PR A SOMER v T HUI K K2 26kHz |, 31X 32 2 R Dy H A T
B0 SR BB AR AR P9 F B I8 o AL BR PR A 228 A0 I BROR UL, BT AL EE R T 60 2, FEZe A S 3R 1L )
FITAT L A e AR E 1Y o

BLARGIAH A2 TR, 37T AT 52 T A2 AR LA 2 R BT A5 AOAR B T e {3 75 A 22 TR R I AR LT

PB = (PM - 90deg) —PL (22)

Hr
* PM N BOAHALAR L .

KM X 28 1) 2 A0S S IO PR O PR TRCEL | DAPE A SRR A AR AL T e o AT A 5 R 5 23 50
BiE . AR 24 O RER 25 THEAR BT SRR SR

k= tan(P—zB +45 deg}

(23)

Fy = h
k (24)
Fpy = Fepxk (25)

BB ARG 5, DAEAZ SOPAR A 18 25 5 T 9 1) 23 A0 St DRI 2 40 2 A0 (8. el - el RN ROk R DL %
F, AN 26 tHH Rz 1UMH-

_ 2xn xFoo Vg xCp X Roa

RZ -
GMcomp * Vggm * VRer o6)
N q:‘
Vo ki L
Co Mt LA .
Fco NHT 7 28 A% o
Roa N 8MQ.

GMcome 4 12ANV.
Vggm A 800.
Vrer 9 0.8V.

O Rz MfE , A 75 #2027 F107#25K 28 1H5 Cz #1 Cp MI1H.

B 1
.=
2xm xF, xR,
(27)
B 1
=
2xXm x Fp xR,
(28)
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FESEBEF, M TS 47 uF St At X TR RS | O A 0 L O BRI S PR A
NTRUEE , XA ERE R . Skl AT KE 54 uF. Z54 ESR KZ174 0.001Q.

R AR 20 AT FEER 21, i h GO e AR AR SR 0N

+ i = -2.260dB

* PL=-8352%

P 70 FERIAEAIAREE | R 22 52 63.52 FEIAHALF K.

AR 23, J5fE 24 O REK 25 THEL UL A 2 R AR U
* Fz1 =5883Hz
* Fpy=106200Hz

ER R 26, 7Rt 27 A FEa 28 ki85 Rz C, A1 Cp 1A .

=2><1t><25000><3.3><54><10'6><8><106

Rz =29.2 kQ
12 x 800 x 0.8 (29)
1
Cz = = 928 pF
2 x t x 6010 x 29200 (30)
1
Cp = =51 pF
2 x © x 103900 x 29200 (31)
Z#K 8-1 H{H ] R3. C6 1 C7 ARl , 1FEEWTF
+ R3=29.4kQ
+ C6 = 1000pF
« C7=4T7pF
8.2.2.8 HI¥H ¥

4> TPS54331 Bt Al 2 H 2 A 4 C4. HAHASKELIN 0.1 uF. HEHEASRAT PH 5/ BOOT
SIZ I8 O T HRIRERENE , BAS AR LAVERA XTR 5 X5R 25 2% LA 5 1 i b o P 2 Y FL 2 s

8.2.2.9 i —RE

TPS54331 #eff# 1 it PH A1 GND 51 iz (B — AN M AR RIZAT . Firide — AR 06 25038 f2 N FH (1) 4 6t
BRKBUEE . SRR T PH SRR HE | B Vinmax) + 0.5V W RIRAAIUR T loutmax) I0-L I
AR KBS IR — 2. NSRS EEIRCR |, IEMEBAAR/N . i A S e (JE% ) KT Ei FET &
S, R, 9 R SR DLE E R E BRAANCR . AN K A TR B T RE NS T B R . 0T
11, #%# 7 Diodes, Inc. fI/ A HLE N 40V, IE[A Y 3A HIE[A KRN 0.5V () B340A.

8.2.2.10 %1 H /K IR

H1F TPS54331 a8 N ElBL T | AR 28 5 (K A i B #5A f t Fa I _EBRANRBR o i b AL s B0 A 1 PR32 91%
MR B LA, AT A 32 BEAT THA .

Vomax) = 0.91 x ((VIN(MIN) = lomax) * RDS(on)max)+ VD) - (IO(MAX) x RL) -V (32)

Hrp

Vinving FI 55NN L o
lomax) JE K G LA .
Vp AR IE ] B .
Ry ok H F s A R LR

I B P il FET 1 B BH g5 K AR
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TERAZ BRIk 130ns (15 al 5 P IE I R 2050 AR FEN 33 T g e i A\ o B AT B/ N A7 38 LA R LU A
/NG L

Vominy = 0.089 x ((VIN(MAX) = loginy * RDS(on)min) + VD) - QO(MIN) x RL) -V (33)

Hr

* Vinwax) FIERRHA L .

* logwing JER/IN U R«

© Vp NI AR IE A L
o Ry % RS BRI R

sy i 33 sl FET Mbafr @ m . T 33 il 1 TARMRE MBI G LR o 2T A A A
SFIBAT IR BT IZAT FAR T BT, DA RZIREIEH
8.2.2.11 pE{BFEL it

UTRARERTEESFELENX (CCM ) NI4T B Qo] il 5288 F 1 Sh R BFE . R a4 7E A E 2L T @i =X
( DCM ) i fikihBkik Eco-mode F LAE , NIASEAd X se A R,

aE DR
1. FIHEBUE

Pcon = lout 2 X Rps(on) * Vout/Vin

Hr

o oyt MR (A) .
* Rospn) M=l MOSFET 3@ HH (Q) -
* VOUT %iﬁﬂj EEE ( Vv ) °
* ViN HEIAHE (V) .
2. JFRARAE -

Psw = 0.5 x 109 x Vj\ 2 % lour X fow

Hrp

o fow NIFFRIZE (Hz)
3. MR R A PR AE

Pgc =22.8 x 109 x fgw
4. FRAHBUE

Pq=0.11x 103 x V|
PR

Ptot = Pcon + Psw + Pgc + Pq
Hrp
* Ptot AR RAFE (W) -
xR Ta

T, = Ta + Rth x Ptot

Hrp
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° TJ y‘j%iﬂ% ( °C ) °
° TA jﬂ%iﬁlﬂfﬁ ( °C ) o
* Rth NEEEHFAME (°C/W) .

XHF45 2 1 Tywax = 150°C -

TAMAX = TJMAX - Rth x Ptot

Hr

© Tywax NERKLR (°C) »
© Tavax NEEHEERE (°C) .
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K 8-8. HrHi 8k

i
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&l 8-9. H AL

@ e

Vin
N

Vour

t - Time - 5 ms/div

& 8-10. )23)

/ﬁ

ENA
~

Vour

v EnED

V, - Input Volatage - V

& 8-12. AR/ L SR BERRR
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/|
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©
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T, - Junction Temperature - °C

T, - Junction Temperature - °C
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o

Jdo -~
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/ /
25 25
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P, - Power Dissipation - W Pp - Power Dissipation - W
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10.1 fi B8

WG ESR M5B A 54 VIN 3150 He b, TR R i B 2 SR . VIN 31 AT — iR
0 B BT LSRR (X 5 10 0055 B Pl 88 A SR XBR 50 XTR AR 10 1 F B3 , FRABH L T
R LA VIN 5 BURVRI — 0 B I UM% . 19 10-1 SR T PCB A Rfil. GND 71 B 47E 58 1y 3
MIAbERE % PCB BeboF I, (&0 MOSFET (ML 04 %5 B e e BTN PCB e IX b , 117 Mt K 3ok PR - 4
0N B ST P B B 0 B B9 — W5 0B . PH 31 DA U 25 3R 97— W5 0 9 A B i o ol
B, T PH MR RIFE A, RMCERIE B RO H bR 3 1 OB DA 3 00 PH 31 | PCB S X BLAL 41
FROATAEHRAS | LAY IEIE R A o T SUBIEAT | TN (X 05 S £ W T A T L. TPS54331
SRPEAE R A I SR | DUE GND 31 4 M P R 0 5 RS2 o VP22 I LA S8 K0 S A5 T B T T 7
51, T [ T DL P B 7 BB 0% FL e B R K0 | DA . T DL B PR s 7 2%
BB BN ST o 6P A 7 8 40 TSR T B2 IR 5 R | A R B R LA, T 47

10.2 fii BBl

OUTPUT
FILTER Vout
TOPSIDE CAPACITOR Feedback Trace
GROUND . | | -
AREA
Route BOOT CAPACITOR . OUTPUT
trace on other layer to provide CATCH INDUCTOR

wide path for topside ground DIODE
._’+_. PH
INPUT \ olre
BYPASS EEEEEEEER
CAPACITOR | I BOOT

BOOT PH ] CAPACITOR
Vin I VIN i GND l

EN £ _;;-compj—lll
SS  VSENSE

UVLO
RESISTOR
DIVIDER
£ ¢3¢ COMPENSATION _ RESISTOR
SLOW START-, g NETWORK DIVIDER
CAPACITOR ™+
Thermal VIA:™:  Signal VIA O
&l 10-1. TPS54331 2814 D HLEEARAT AT LR
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WEBENCH® is a registered trademark of Texas Instruments.

BT B AR NS H TR E e .
11.5 BrE R

HEOE (ESD) SARFRXANER L . FEM AR (TI) EEUCE IS 24 TS 1S M Ak B AT S P B o 01 5B S0 5 T P b B
A RIS | T SR B

m ESD MR /NE FEBUNIVERERR , REBA ST FER IR R W REE A B R BBUL | RREIVIEH AN S
HOE R AT e 2 BT 5 H R AT R AR .

11.6 RiEHE
TI Rig%k KARTERINL IR T ARIE . RIS FI5E 3
12 LIk FHEMTITEER

TRTHE SN BRATIE S . IXE R A F Bl A . BaR AR, BASATEAAE
WTESOR o AR SR AU B 2 A A A, 375 2 ) 2 0 8 3 A

28 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
Product Folder Links: TPS54331


http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/tps54331?qgpn=tps54331
https://www.ti.com.cn/cn/lit/pdf/ZHCSM88
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM88G&partnum=TPS54331
https://www.ti.com.cn/product/cn/tps54331?qgpn=tps54331

H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 10-Dec-2020

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

TPS54331D ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 54331 Samples
TPS54331DDA ACTIVE SO PowerPAD DDA 8 75 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 54331 Samples
TPS54331DDAR ACTIVE SO PowerPAD DDA 8 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 54331
TPS54331DG4 ACTIVE SoICc D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 54331
TPS54331DR ACTIVE SOIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 54331 Samples

TPS54331DRG4 ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 54331 Samples
TPS54331GDR ACTIVE SOIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 54331 Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 0O 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
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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)
TPS54331DDAR SO PowerPAD DDA 8 2500 356.0 356.0 35.0
TPS54331DR SoIC D 8 2500 340.5 336.1 25.0
TPS54331GDR SoIC D 8 2500 340.5 336.1 25.0
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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)
TPS54331D D SOIC 8 75 507 8 3940 4.32
TPS54331DDA DDA HSOIC 8 75 506.6 8 3940 4.32
TPS54331DG4 D SoiIcC 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.
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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

=4
(@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. SLMAOO2 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
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\ ] —— Pad Geometry 0.178mm 2.6 1.9

\ 0,07 /
‘\ All Around /
e e
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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]
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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

— :
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[0.6] SYMM
- ) P ¢
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_ [0.05]
=3 s
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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.

INSTRUMENTS

www.ti.com



ERFRNRREH
THERHFRUEEARNTREMERE (@FRER ) . RUTAR (8F3E)1) . MAREMRTEN, RETE, R2EENAEMER ,
gﬁiﬁiﬁﬁiﬁmﬂﬂzﬁ&ﬂ-ﬂﬂﬂ FAHEETWER  SEETRTEHE. ERHEARAEHNERESTRILEMSE =77 FR~ RN ETE
REFRARER T FRBTRITORETRAREH, BFATREUT2HIRME : (1) HNEHEARRESEN TIFR , (2) Rit. B
EHNREHNEA |, (3) BRENNABEEMREUREAR MRS, FERE, UERHEMER,
XERFNARE , BFSTEA, T RUEXAFXLERRATHARREMRN TI ~RONA. mENXEFRETEEEFHNRER.
BEREREMEM TI HIRFRNREFME=ZF MR~ ENEFBRZREXEHFHEATY TI REARERNEARE, BE. K
A, BEMHES , TI HHBRAZE,
TIREN™RZ T HEERRD ticom LEHMEARRT ~REHHEMERARRNAR. T REXEFRATLT BIURMEFNER
THEX TIFRAFHERNERIIBRETFH.
Tl R3S F B4R AT REIR MV R T R AR R

Bt : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022 , EM{YEE (TI) A7


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 修订历史记录
	5 引脚配置和功能
	6 规格
	6.1 绝对最大额定值
	6.2 处理额定值
	6.3 建议运行条件
	6.4 热性能信息
	6.5 电气特性
	6.6 开关特性
	6.7 典型特性

	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 固定频率 PWM 控制
	7.3.2 电压基准（VREF）
	7.3.3 自举电压（BOOT）
	7.3.4 使能和可调输入欠压锁定（VIN UVLO）
	7.3.5 使用 SS 引脚的可编程慢启动
	7.3.6 误差放大器
	7.3.7 斜率补偿
	7.3.8 电流模式补偿设计
	7.3.9 过流保护和频移
	7.3.10 过压瞬态保护
	7.3.11 热关断

	7.4 器件功能模式
	7.4.1 Eco-mode
	7.4.2 在 VIN < 3.5V 的情况下运行
	7.4.3 在使用 EN 控制的情况下运行


	8 应用和实现
	8.1 应用信息
	8.2 典型应用
	8.2.1 设计要求
	8.2.2 详细设计过程
	8.2.2.1 使用 WEBENCH 工具定制设计方案
	8.2.2.2 开关频率
	8.2.2.3 输出电压设定点
	8.2.2.4 输入电容器
	8.2.2.5 输出滤波器元件
	8.2.2.5.1 电感器选择

	8.2.2.6 电容器选择
	8.2.2.7 补偿器件
	8.2.2.8 自举电容器
	8.2.2.9 环流二极管
	8.2.2.10 输出电压限制
	8.2.2.11 功率损耗估计

	8.2.3 应用曲线


	9 电源建议
	10 布局
	10.1 布局指南
	10.2 布局示例
	10.3 电磁干扰（EMI）注意事项

	11 器件和文档支持
	11.1 器件支持
	11.1.1 开发支持
	11.1.1.1 使用 WEBENCH 工具定制设计方案


	11.2 支持资源
	11.3 接收文档更新通知
	11.4 商标
	11.5 静电放电警告
	11.6 术语表

	12 机械、封装和可订购信息



