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7.3.7 Bl ZAME

N T BT IELE AR T 50% MG AL T ISAT s I VGE AR % , TPS54331 Sfhvnin 7 N B #l x| BT
HLALAE 5 IO AME R
7.3.8 AR AIME R

N TPS54331 #AF it TAE | 3 7-1 thail 7 WL H B SRS B vt o ST FH M s it L S B I i it
FERVCHE HEAT AR 14 3 A BT O 2 b o) o e At LS R AT BRI, DR A 2 it ) PR S ey, SR B R LR 4 AR FRAEL
KIE . HRVE4IIERT |, S MY 8.2.2 8if#T F§ WEBENCH #:4 T E. ( www.Tl.com/WEBENCH ) .

R 71, AR ( SEELREE )

Vi Vour Fsw Lo c Ro1 Roz C, C4 Rs

V) (V) (kHz) (1= H) ° (kQ) (kQ) (PF) | (pF) (kQ)
12 5 570 6.8 Mii& 33 uF , x2 10 1.91 39 4700 49.9
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 WFARS IR

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
SIBEE A BT — SRR AL T BR i A0

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.

£ T-2. FFRIAREANE

FrEis VSENSE 7| j{l 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 T EBRSLED

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 o

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 £ EN #EHIFEIL T igfT

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 7 AISEI

&1

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 MAfER

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 AN
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 ceé = RS
4.7uF 4.7TuF —|_0.01 uF 1000 pF c7 10.2 kQ
J_ 47 pF
= T R6
R3
29.4 kQ 324kQ
A 8-1. BRI N R E
8.2.1 WItER
AR RBIEHE 8-1 HHETFI FEAE A A S
* 81. %Kit
WIS w~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 FANW 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 (#/H WEBENCH® LA {T/Ek%i

A bAt | 18 ) WEBENCH Power Designer 6% 5 #3175 %

1. H% , MBI 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. TERZHENENT , HPAILL
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 FFHRAE

TPS54331 #F T A= ] 5y 570kHz.

8.2.2.3 it B/ERER

TPS54331 #5414 Hi HUE o] WAME I FBE 73 R 28 N 28 EAT IR . Wil 8-1 Ffs |, thay R4 4% i R5 Fil R6
M. 7R 4 MJiREa 5 A T 4t HUE S5 FBE A TR 88 2 (R R &R

R5 X VREF
R6 = g———REF_ 4
VouT — VREF ()

RS
Vout = VREF X (m + 1) ®)

#edE RS IMEAKL 10k Q o 2 {f FIARAE(E FBBEL AR N, BRSO KB/ RS BfE & 38U i B IL R Bl . 7Rk
Wit , R4 =10.2kQ H. R =3.24kQ , 54 fE N 3.31V. #2410 0Q HPHAE R4 FIAEWT 2 1 34 2 AEAT
Fa g PR 7 (AL E

8.2.2.4 N\ AEFH

TPS54331 i s B M A B AL |, I HRER BN A HZE D REERA RS . SRRt
BB Y 10w Fo GEUSUfd v it S B B 25 284 XBR B X7R FLA S o HIUE AU W AUR T i KA L s . R 00 2 iy
HABER , won] UE I BUNOE |, 28100, 10 u FECBAER T T2 Fofl . BAh , IR SR KRR R A
JEHGE 2 TPS54331 HIF AL B AR A IR KL 2 Je~F LIRS . W ARSI AEIFAREE | HHAEE D
JURENLNS fe KA AN L (BSOS ), JFX i db AT v , DM NSO R W] DA% 32 . X Fikisedt , i
4.7 uF HASHEMALMEE S, HESEHUEBIEH 50V 1) X7TR B 5. SFXHBHF ( ESR ) K2
2mQ , HAUE BN 3A. AN, i B4E—4> 0.01 u F i/ A 488 T g it .

770 6 THE AL L .

IouT(MAX) X 0.25
AViN = m + ([OUT(MAX) X ESRMAX) (6)

Hop

* loutmax) K FAE I
* Fsw eI .

* Cguk NAAEEHFE.
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* ESRyax /& KR AA RS B

oAb B A e K RMS SUii Bt ERNEO T , AR 7 i E R AR N S0k iR
IcINRMS) e

IouT(MAX)
-2

IcIN(RMS) = (7)
FEXFHEN R, SNSORH RN 143mV , Y5 RS0 RN 1.5A.

#i
SR B SUBAEAR KRR FE B 32 215 A7 JR) R R 0 P it BELUAE S 0 2 26 0 FR 52

AL S PR A LR SR AE R 8-1 A, R TS B A U3 TR B4 A FRAE 300mV. fii A\ HL%
VRIS Vinmaxy + A VN2 FITIfe K75 5 7 a5 A 55 I L2 2 IO A€ i IS AR B0V, S it A ik T
SA , PIEEIBROL T ARG IR R . AEARATE O T #R AN R I i AT FL ) B K RE M

8.2.2.5 ZHH JEF ST

WA IR AR O L1 A C2. BT TPS54331 #54i2 AMHkME A1 | AT LA SR 55 3 Bl 1 i I 4 oo 1F
FAUFIH

8.2.2.5.1 HI/RASkIE
B RS B ME |, B T RE R 8.

T VouT(MAX) X (VIN(MAX) —VOUT)
MIN = VN (max) X KIND X TouT X Fsw

8)

Hr
© Kinp 2 MRE, Rom USRS B Ifi-5 i K iRtz bl

—RmE , Bk AR ATV EATRGEE |, (HREE LA AR R . T EAR ESR i A RS ((Blinkg R ) KBt
ﬂuﬁ)ﬂﬂl KIND =0.3 #4%%5/‘]@0 1%%%%5"] ESR i@uuj EE%%%E# , KIND =0.2 ﬂ%’fcﬁ%ﬂ?ﬁ‘]%%’l‘%o

PRI Kinp = 0.3, THEAS RN EE DY 5.7uH. X Tkt |, ik 7 —AMBORIME - 6.8 H.
Xof T4 B BRI 5, 1 20 R AUE U7 i H A AT B . (A R 9 T AR BRSO FIR (e )

_ Vour X (VIN(MAX) - VOUT)
VIN(MAX) X LouT X Fsw x 0.8

C)

Ipp

772010 tH5F RMS RS fL it

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

R AR 11 TR LA LR

ILpp
IL(px) = louT(MAX) + —7— (1)

Pt , RMS R RN 3.01A | IE(E MBS B FLIN 3.47A. FITi%k i) 1B %%~ Sumida CDRH103-6R8 ,
6.8 nH. IR BS ()40 2 A FL RO 3.84A |, AE RMS LA 3.6A , AI i EiX e Eisk , H E i AR ik
SR, AT DA SN R B, AR T s N AR R VRSO I RN . HUBEROR |, AC TR LR
%, S H BRSO 5 T EEEER /DN AU F AN A H R R SO . @, 5 TPS54331 #RET & 1 A
FIHLEAE N 6.8 uH & 47 uH.
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8.2.2.6 AAHHT

i Y PO 8 1) VT DA R LU L S UE A SO IR ATUE (AN S R R BB ( ESR ) o AN ELU LR AN
SO HIAUEE. ESRAREE | BUYE 5 KSR R & P i H SUBOR I (K K/ o U2 2% B SEBMEL R AN
B, B SAFAE LSRR o N7 B8 BT P R A PR A OB PR SR 1 LC B AR 2 A R R il
W, R PR OB AR FRETT /MR 1/6 LUF o BT IFRBRE &, B inA BT 570kHzZ ik
TPS54331 &1 K] P 18 FEL i BIR ] 2 6 S B d K58 SO PR 11l 48K 4] 25kHzo G, PIPA A SO A A v - H 01 8%
BELORI A 4 P A M0 2 A AR o (I DT R 12 TSR/ A AR R PR

3 1
Co(MIN) = 7% Ro X FCo(MAX) "

Hr

* Ro &¥ith M EHSt (Vollo ) -
* Fcomax) =T a8 XA .

XTI AR ) 25kHz e KA SO, i th LA &8 (R R ME D R Z) 5.8 wF o iZAE 7T REANH A2 i HH S0 LR BR . i
S0 F I Y A S 2 AL - P T R I A R [ TR RO T SR 1Y) R PR AR A AT e T r i 3R DL A HH DRI A LA A
(¥ ESR 1 51 & f L IS AR A . 3 5 R 5 13 Al vt S0 B

D-05
Vopp = ILpp X (W + RESR) (13)

A DURAE AT A6 B TH S 80rh 15 52 169 S0 VF i H ST S IR OR /N R 8 it P R 85 K ESR. 1T ESR , i S
JEoRE Fh LR AT L S o DB 2 ESR ROFRAR kg . PRIL , I 7 RESC 14 TSR A S B R b A i R OR R
ESR.

ESR _ Vopp(MAX)  (D—0.5)
MAX = ILpp 4 X Fgyw X Co

(14)

Hr
* Voppmax) 7 HT it [R5 K I VA8 i HH S0 -
772 16 SRS BRI T RSB R -

vout x (Vin(max) — Vour) ) (15)

1
ICOUT(RMS) = ﬁ x (VIN(MAX) X Loyt X Fsw X N¢
Hrp
N\ [CWABIR S TR
XEFICERD] %9 C8 A CO JLH T i/ 47 u F BIREit %08, iX i 38 TDK C3216X5R0JATEMT , %
SEHLE N 6.3V, Sk ESR A 2mQ , HEU Fm A e E i 3A.

THE LS T ARSI RN 161mA (5> 80.6mA ) |, i i K ESR Jy 43mQ. IX Ly i FL A & A IR 32 1
o TESR, SEEL TR mERER L.

#1E
M AE 3.3V TR N TARR , RBR T B SE PR A T RN T H A

JIT At F R A (O ATUE FEL T A UK T G O R I R SO R 2 IR AR AR T R R . LAt A SR
KM 5 TPS54331 a3l AR RAF , BARBURT MK
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8.2.2.7 LR 1F

TPS54331 284 6 M HURME A S 3032 0%t I MO B K L 0 P 2 A TR o B
i B ZE XBR AT 35 | (R SLAR A,

ﬁ-‘-‘_i}( TPS54331 ZHFRM 11 BUAMETT 5o IEFRAMETT DL B i D83 a8 To 1R ) B s PRI AZ OB AIAR AL A L
I R A BUR R - B S o ARSI R A R 2 i soxe

R 16 THE BRI

VGGM X VREF
Gpc = S (16)

Hr

* Vgem # 800.
* Vger 4 0.8V,

fERTRER A7 TR A

_ 1
FPO_ZXT[XRO()XCZ (17)

I 18 TR E

_ 1
FZl_anxRZxCZ (18)

AR 19 THE AT A5

_ 1
FPl_ZanRZxCP (19)

LRI XA . W, IR SO AN T /N AR /8. SR, X T TPS54331 &3+ ,
%uﬁklﬂﬂﬁcﬂﬁifﬁfk 25kHz 5 DR TSR X 2% I 7 A S AR AL T o AR 2 L, AR 24 1) 1
i A UM R 1) 5% %ﬂiﬁutlj/f@/&%&i‘“ﬂ’mﬂiﬁ XFF BRG], Hd ESR % Rl i T IR S SO, i i 4 A
IR & B 2 T LA I 5 A 20 AR .

Gain = — 20 X log(2 x ™ X Rggnsg X Fco X Co) (20)

Hrp

¢ RSENSE%:I']QMZQ
* Foo MR I,
© Co Mt %

R 21 THEEUH

PL = a X tan(2 X 1 X Fgo X Rgsg X Cp) — a X tan(2 x 7 X Fcg X Rg X Cq) (21)

H

* Resr Jo%ii LA 4 (K55 20 LR

° Ro y\] Vo/|oo

HEL A% ) 00 A R A A P 8-7 rpe e o SR PR S SOBR e F TIUMI ) K 20 26KHz |, 1% 6 B2 A i th 98 4 oo
P ) S B (ELAR AR A B AT 4540 2 PR RO B 22 AR A R BT BRI KT 60 2, AEARPEA AR LAY
P A6 A e AR e 1Y
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RESRBRAR AL AN, w AT LAR E T S AR LA B 2R P AR AL T e A AR X 22 T B & A AL T Ik
PB = (PM — 90deg) — PL (22)

Hrp

* PM R HIAHA AR

KM X 28 1) 2 A S S TR PRI B I PR TR | DAE A SRR A AR AL T e o R A 5 5K 23 50
BiE. AR 24 F1U7FEEC 25 THEAS B IR s

k = tan(52 + 45deg) (23)
Fco

Fz1=—+ (24)

Fp; = Fco Xk (25)

BB ARG 5, DAAESE SO A 18 2 55 T 9 ) &3 A0 S H DRI 2 40 2 A0 (1 8. el T iR RN R R R DL %
#, R 26 THE Rz 1IMH.

R, = 2xXmXFeogxVoXxCoXRoa
Z~ T GMcomp X VGGM X VREF

(26)

Horf

* Vo N,

* Co Mt HA

* Fco NPT ISR .
- Roa 4 8MQ.

° GMCOMP N 12ANV.

* Vggm N 800,

* VRger 4 0.8V,

O Rz 1 , A 772 27 FU7#25K 28 tH5 CZz #1 Cp 1A

1

CZ:ZXT[XFz1><RZ

(27)

1

CP:anprlsz

(28)

FESEBETEF, M T A 47 wF St At TR R AR AT | SO0 AR A 0 L O L PRI S B
NFRUEME , XA ER E s . SChrf i AR A RE 54 nF. £34 ESR KZ174 0.001Q

T FEER 20 I FER 21, Wy I 35 A B AR S S0N

« 25 = -2.26dB

+ PL= -83.52f

T 70 FERIMIAI K E |, 7R 22 FFE 63.52 AL

TR 28, TR 24 FU7RE 25 TR LU E I F RO AR AR
® Fz1 = 5883Hz
* Fpq = 106200Hz

ER 77 FERR 26, J7REat 27 A7 28 SRt Rz Cz A1 Cp HIMH
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Ry = 2 XX 250001><23>.<38>(<)3i>8}30 X 8 X 10 = 29.2k0 (29)
_ 1 _
Cz = 7%= 6010 x 29200 — 228PF (30)

_ 1 _
Cp = 7% x 103900 x 29200 — > 1PF (31)

2% 4] 8-1 JHEH R3. C6 Al C7 (briEME , THREAEUTT :
* R3=29.4kQ

+ C6 =1000pF

* C7=47pF

8.2.2.8 HA B H

B> TPS54331 Wit #FE B H 2 AR C4. HEHARMNMELIN 0.1 uF. HEBAERMT PH 5 BOOT
Sl AT HGREEREN | A2 HEAEMSUIUE R XTR 50 X5R R4 B A5 ) 15 i o P & TR e 5 3% o

8.2.2.9 B ~IRE

TPS54331 #efF sttt il PH fil GND 5| B [A] ) — N MBI M RIZAT . FTie AR D0 200355 fE I FH P 4 xet
BORHUEE . RIAH WA T PH S KB |, BT Vigwax) + 0.5V WEE HLIRL UK T loutouax) IH-L i
UG A FL RGBS BRI ) — 2K NSRBI RCE | B AR PR /N . R A Sl A () KT FET &
JEEE, N, R CHRE S BT LR B R SRR AR . AN KA AT AR e T RE S I B R A . XTIk
it , %3¢ 7 Diodes, Inc. [f A HLE A 40V, IE[A RN 3A HIEMEE AN 0.5V [#) B340A.

8.2.2.10 #H H [E IR
T TPS54331 284 HI BB , AT 25 52 Fsa N FEL R #0 LR PR PR .yt fE R BE5E A0 EIR 2 91%
Fte K b S L0k, wl i A 5 R 32 B T

Vo(max) = 0.91 x ((VIN(MIN) = Ig(max) X RDS(ON)MAX) + VD) - (Io(MAX) X RL) -Vp (32)

Hrp

* VIN(MIN) A ER /NN FL T

¢ |O(MAX) NIRRT

* Vp NI A IE A .

o Ry Jufin H HUERES FR R HLRH

e AEE AN FET 0 B A B KA .

PR32 B S IA 130ns /N ]S B LR . R 7 RN 33 R4 S i N FE He R /)N A7 A8 FRL R AR AL S
/N L

Vomin) = 0.089 x ((Vinemax) — Toeving X Rpsconymin) + Vp) — (To(miny X Ri,) = Vp (33)

Hrf

* ViNMAX) B KHIN T -
* lominy AN/ R

* Vp NI R ER L.
Ry A FU AR R IR HRREL

7 it 33 sl FET fbspr @ b . 77N 33 Uil 1 TAESFRUE M BIME LR . AT 40k A AE
I AT IRHI IS AT MR ¥ it , AR R HRE LEH .
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8.2.2.11 T EHRFELH T

PLR AR R 1SS @B (CCM)

AE IR
1. FHEBUE

Pcon = loyt 2 % Rpsion) * Vout/Vin

Hor
o lout NETHHET (A) .

N IBAT I GOl AR A I DR AR . WUR SRR A ES: BB
( DCM ) BifikiBkik Eco-mode T LAE , NIASAE FHIX L A .

* Ropspn) M=l MOSFET 3@ HH (Q) -

* Vour NEHHEE (V).
o VN HEIANHE (V) .
FHRIAFE -

2.
Psw =0.5 x 109 x V| 2 x loyT * few
Hrp
* fow NIFHRHE (Hz) -
3. WA AT AFE
Pgc =22.8 x 109 x fgw
4. FRAHIFE
Pg=0.11 x 103 x V|
Rt
Ptot = Pcon + Psw + Pgc + Pq
Hrp

Ptot s2 #e 1 1S TR BHE (W) »

XHFLREM Ta

=z

N

T, =Ta + Rth x Ptot

h

T, REE (°C) .

Ta NHBEEEE (°C) .

Rth A3 K #BH ( °C/IW ) .

Xﬂ'ﬂ:é{ﬁ\%ﬁq TJMAX =150°C :

TAMAX = TJMAX - Rth x Ptot

Hr

Tomax NI KEEER (°C) »
Tamax NEEAELRE (°C) -
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8.2.3 A L

-

&l 8-6. A N

100 100
L UnETY V=TV V=14V
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80 [ = —— —_ 80 ES.R-
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E a0 5 40
30 30
20 20
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lp - Output Current - A lp - Output Current - A
TPS54331 (D 2% ) TPS54331 ( D % )
&l 8-2. (&% & 8-3. fRHMABE
1.004 3.38
Ip=0A
1.0035 3.37 )_
1.003 3.6 — x_ |
= "‘*
1.0025 Ip=3A
= s 335 lo=15AT—° ""—
L 1.002}] = :
g v‘IN 28V 9 334
= ©
5 1.0015( ViN=21V——y 3
3 S 3.33
g 1.001] N2 =
© A 3
5 Viy=TV ‘ /ﬁ/ £ 332
3 1.0005 IN / 3
! H v3.31
1 = ViN=14V o
-
0.9995| == 3.3
0.999 3.29
0.9985 3.28
0 0.5 1 1.5 2 25 3 3.5 5 10 15 20 25 30
lg - Output Current - A V| - Input Voltage -V
$} ;
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4. saE R R N S
& 8-4. B AEER & 8-5. Lt iR
70 210
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\y
VQQ:{T 40 ! 120
] T\
}\ o 30 W) 0
q ° \§~. 3
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\\
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N
\
-10 q \ -30
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Vour

t - Time - 1 ps/div

| 8-8. HrHi 8k

L.‘
a
@ e

i
t - Time - 1 us/div

&l 8-9. BIA\LLH

Vin
N

Vour

t - Time - 5 ms/div

Kl 8-10. jB3)

/ﬁ

ENA
~

Vour

v EnED

V, - Input Volatage - V

& 8-12. AR/ L SR HBERRR

1.75
/|
1.5
/,
> /
! /,
©
E lo=2A ,’
§ 1.25 /
5 7,
o
5 /
o 1 2,
5 /,
> Y
0.75
lp=3A
0.5
3 8 13 18 23

28

V,, - Output Voltage - V

30

) ~
. %

lo=3A

3 8 13 18 23 28
V, - Input Voltage - V

&l 8-13. MR K i SR HIR R
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s / / e e
g 75 / g7
= s // T yd
25 25
0 0.2 0.4 0.6 0.8 1 12 0 02 04 06 08 1 12 14 16 1.8 2
P, - Power Dissipation - W Pp - Power Dissipation - W
TPS54331 ( D $f%% ) TPS54331 ( D 3% )
Bl 8-14. HATHRFUES LRAIKR Bl 8-15. ARG S LR HITH

8.3 HJEEIN

IXEES AT TE 3.5V & 28V (% N HL U LU T Bl TAE . %4\ BRSO A2 d BAF T AT .  SR N FLR B
I L) IRARR T MR e R B 2 A | R EAAMO R A BB, W, EEMEN 100uF [HEE
w .

8.4 % F

8.4.1 iR fsm

WAUE K ESR %5528 ARG VIN 51 IS 2 e . R R EHeD o3 i AR ER: . VIN 51 BIRIER i)
B BHARE R P B DX 3o RS 1) SR 55 % L A 8 0 SR XBR B X7R B 10 wF Fg e e , PRAERS 0L
LR EFELT VIN 5] IR AR B U AR5 E . 18] 8-16 J&7x T PCB AiJaiznfil. GND 5 s Zi e 284 1 51
At 22 PCB #:M-Fiil. ARM MOSFET AR L 20 ELHE L BTN PCB i XI5 , Tt #2 h [X Sk H] T3 4%
Bty N\ P s M Y P 8 PR 0 DA R PRI AR IR AR . PH 51 A0 200 4 A8 BRI — AR 10 B AR S B R R
o T PHIESGRIT R A, BRIP4 E AN ke ) r RS (KB E L AR 523 PH 518, PCB 34 X dsth it
SRATREMIES | DABT I B iRl & o X I ie 0 dkiaqT , T2 [X s B S (1 A2 W8 PR EGIR T AR . TPS54331
S &SI RAEZL , DS GND 5178 2 WAL HIGA I S AR AR . VR 220 N B SE R0 P 0 By T P2t -F T
R, TR X 3T DAASE 85 F T 07 BRI ) 2 A 3 L BT S X3, DA Bl W] LUK EUZ a0 B s 7 X
TBCE AN A o A AT R T R ARV BN SRS W IR R IR BE - AN, AR A RIERCR R, W AR
F o
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FILTER Vout
TO PS | D E CAPACITOR Feedback Trace
GROUND - | | L
AREA
Route BOOT CAPACITOR ; OUTPUT
trace on other layer to provide CATCH INDUCTOR
wide path for topside ground DIODE
._N_. PH
INPUT
BYPASS I EEEEEEEER
CAPACITOR ®."-‘ BOOT
BOOT PH CAPACITOR
Vin ( VIN GND l
EN : COMP
UVLO
RESISTOR SS VSENSE
DIVIDER
£ COMPENSATION  RESISTOR
SLOW START~ . NETWORK DIVIDER
CAPACITOR Teeast e el
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9.1 B Kr
9.1.1 AR H

9.1.1.1 (& WEBENCH® T .AHFT &%t
A bAt | 18 WEBENCH Power Designer 61 & 5 il i1 75 % .

1. B2, MANER Vine Vour M lout Z3K.
2. AR R . HEEARA SR ST S EOPE SR S RN (T A T AT T it
ITEER .
3. WEBENCH Power Designer $i&fit— 3 5 fill it 2 ] DA 2 %5 1 SIS0 B RN e AF A 52 17 I I 0 Rk B
4. FERZHEENT , HPAfLL
o BITHAMGE , WS E B U R
o BATIVERETTE , T AR ERARIERE ;
o Kl R EA R T RS H 2% A CAD # ;
o JTERVELT &1 PDF 45 5 RSt =,

9.2 X REHEIE

TIE2E™ H X FFitin2 TRIMMEES ERR , fHENEFOFARE. S BIENMEMmstHi. #%
A R B H B SRR R, SRAFAT 5 PO T B .

RN A ESA TR E CIZRAET SRt XEENEIEAR R TI BEARMNE |, HEHA— @ & TI B A E S
Tl B 23K

9.3 BN U EHTIE A

SO SERE R | 75 PHIE ti.com ERIEFF S, mil 276 ZH BATIEN , RV AT ARG f B
B E. ARERMTEAGER | AR OB O S MEIT P e R,
9.4 Rt

PowerPAD™ and TlI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

JITA B bR N % B T & B
9.5 BRI AT
LA (ESD) 2ARYR At . B (28 (T1) R UGEILIE 4 0 95 38 AL B AT S s . SRR = IE 0 A 5

A RIS | TS SR 8
A\ ESD Mt /N5 SECHUNERE RS | K AN S PR b . R OB L B T RS T 5 R BIA | R AR AN 5
KU IR A 2 SRR 5 L R AR HO R M7
9.6 RiER
TI RiEF RARIE RS IR T ARE . R R A 5E L.
10 HliR. FHEMTITEER

TIRTIAEHUM . ERATTIEE . XEEAE B4R E d i solr il 80 . i A 225, A ST mane
TTHESCRS . AN 7R SRECH A 2R A WA R A | 17 25 B 2 A A A .
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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 NIPDAU Level-2-260C-1 YEAR -40 to 150 54331
(DDA) | 8

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

TPS54331DDAR.B Active Production SO PowerPAD 2500 | LARGE T&R Yes NIPDAU 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 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
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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 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

Pack Materials-Page 2
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www.ti.com 23-Jul-2025

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

Pack Materials-Page 3



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

13 TEXAS
INSTRUMENTS



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.

wi3 TExas
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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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