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5.6 JLAIRHE (52)

Ty= -20°C £ 125°C, V=12V ( BRIERE U ) .
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/ —— ECO Vin = 5.5V —— ECO Vin =5.5V
30 / —— ECO Vin = 12V 30 —— ECO Vin = 12V
—— ECO Vin=19.5V —— ECO Vin = 19.5V
20 20
0.001 0.01 0.1 1 1015 0.001 0.01 0.1 1 1015
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I, TR P 0 L B e S A N R B2 . TPS51388 7 EN 3| i B A — N3 Fhr i | 5 2
FHANES b7 B R 5 FH R i 2

TPS51388 Ki4% 62k TAER Al iEat %% EN HE TR B2, 2476 OOA #i:UF1 Eco-mode 2 [A] 213
YIRS . @ ER S 32 51 B MODE Bl i & |, TPS51388 L HF % 1) 600kHz 5% 1MHz FF 8% . ik
Ja B E] [ 2 7E 1ms , PATR AR BE i B G E ek b A e 44
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6.2 ThEe HHERE
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— +
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3 THOK
160°C /20°c| [
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FeG [ |

[

'n
w
[ 1
L]

VBST

[ ]

\

[ ]

EN []—/\N\/—c

A

ZC

\

vp[ | 16T 0 LDO ——{JVIN
_\ VCC
PG High Bypass Switch
Control
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6.3 REMEULEA

6.3.1 PWM 5771 D-CAP3™ £#pE =

F PR [ E N T ]k 58 ] ((PWM) 5688, RFEF D-CAP3 # i1 . D-CAP3 il i =k H & v
S )] 5 P B AME R A S5 A, 7EAE PR ESR AN Bkt e gy SEILh [ S SR A A D R A e B
BoE . B H ot J LT %A 20, D-CAP3 il X iR Fa e . TPS51388 il & — MR ZHUKAS , wl % H
JEARAS AR5 HER o

A RIS | =il MOSFET ¥ JT /8 . WH— kit 28I 5,k MOSFET ¥ oc i . XA — ik it 2%
FRoim AR AR e g m NS VN G EEBIEE R, B S5 E Vour MU EL |, PAE LS B R G Bl A RO [
SEMR | RIEFR Y & B Sl i T . 24 S it e PR Sk s R 2 T, — b 2R AL, =il MOSFET
VR FIE . 1A S0 R NN T P S S0 A ol H B R AR RO HE 08 . LR S R ESR AR F AR A% HL 25 8%
Bl 2P & 2 (MLCC). D-CAP3 5 il 4 AN 75 T2 405 e I A6 1] W £ Bl PR 6 M2

X FATAT P ERAME R SRS | B LSRR — R H IR A% . 5 TPS51388 510 fa F i 4 H I8 il 2% 2 — MK I8
L-C %%, It L-C JEpi e A 2 1 it 5 XU AT A0

fp L (1)

= anx\/LOUTXCOUT

FEARAIR T |, TR IR 18 235 2% T A0 At 158 5 o5 HeL BEL 40 s 2% WX 4% A1 TPS51388 1) P #4 2 ¥ 32 o IR L-C WUk
FEA 180 Ei A AL . TR B ISP 2S MR T | 25 DA+ FE - 40dB (HCRIR %, HARGI PO TR,
SUPE NG BN T R s T SRR PR AR50 - 40dB FRAKE] - 20dB , HB AN N B SR 2 -
FFTEHRE 90°. Jyfin Hi IV 2% 06 5% ) Ha JB 8 AR v 25 2 DA ZBU B AR LRI Ao BB B S P R A, DM i P i A aR
HERIFHAL R T TT AL 2 0% A AR 7 48 B SR AR R e PE SR . BN R G AS AR E H UK T FF AR (Few) =
N

6.3.2 VCC tJ#t1)5%

VCC V¥ ife SR K B BYP (¥ HLE 58 B8 3 N 30 5V LDO |, iR m R sk i, Falk sl L4347 VCC V)
e, AT EATA BN E

HAALELLV R BB, VCC 5l #Tht S 8 N A R :

* PGOOD ki $; &K HF

* VOUT HEm&T 4.8V H BYP 5| {i%E#:% VOUT ; 54T BYP H &1 4.8V.

YT |, VCC it 2@ it ) V) MOSFET %425 BYP. It BYP AR KA ZI(E VIN LR 558 5 $2
fit, FHAE VIN W2 mi T .

6.3.3 #5530

TPS51388 EA 1ms WA ERE S 20T [, EN 5] JHIAZ Jy s SRS N EEOE 1D R 4R35 0 T | PWM LLAR#S 1

FEAEREE . R AR E S S TR , SRR T AR, R AE NSRS MEHL I K T s HLE VFB i 42 F
MRIZL TR . e AT OR AL g g b E S R A5

6.3.4 X 555 HET

TPS51388 WHILNHE Ton ¥ EINEE S ALK 2 LIE4T. 2 VINVouT < 1.18 B VEg T8 Vrer T, FF540
KA PR TR, fF Toy K ASEIUR 52 LIS T IF s B tEeE. TPS51388 Al L HFLAEIA 98% MY S5 = ttiz
1To

6.3.5 HJFIEE

HLE IE% (PGOOD) 5l AR . T 2@ 100k @ ) _Edy s s s F4i % VCC. #£ Veg /T H it

HLE ) 90% M1 115% 2 (85 , PGOOD 47t 200us HARUE KN 8] J5 4 2wy i~ AELLRHEOL T , PGOOD 5l
JEIR AR HLT
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o FB 5| il o AR T vt 1 R 1) 83% 8l T3 120%
o R/E OVP. UVP Bi#Erdip:
o fEHUR B

6.3.6 IR FIX AR

TPS51388 A A R4 IR L LRI . A FH 32 IR0 MOSFET 48 R JiAS U AN i 0] MOSFET WA FL i Ao P>k
SEL L AR YT (OCP). JHILIE MOSFET sl f R ML T R A . SE A IS ST SR IR b . O T 4R THA
BARE , X i I EAT TR EAME

fEr ) FET JFORAGSIEI B , TP it AZR PR FE RN, S RE e AN P . bt L L e I (R AN b R RS
POE . AR FET JFRA0 @R B , b it AR 20T o JF ORI A T (B OB IR loyr. WAR IAHZ HLR
T OCL KF , e R 4E AR FET AOSEARAS , B GOB kb B A2 e ( BISE R I S 05 9 B A 3 5 1T H) 7
), HERRKCFHEREART OCL /KT fEJa LRI R MR, IR R By e, R therks AR R 1977

GV oE

TR RRY , A S EEE SR MFEBRE T locLvaLLey) 51 K6 (E HURES SOB IR AT
s E T locLpeak) 5P I HUR B SO IR 2 220, OCP #ifilk |, it s 2 BIRR S | vt b AR AR 45
T, RN MET R e TR o DLSCR IR . 2 R 2R T Hir L ER) 60% B, UVP L s &4
PZ LK , FRAESR 200 us fEoRWigsfh. XMRP R —FBiFEThEE. rldEd EN 2 A H el VCC TH L
H SR A A B A

TPS51388 it s2HL | Fud i A4 | XAy 1 IC 78 OOA #ixl T LAEM FE % s iRt 2645 . 24 eSO A FL IR A 3
HUE R BAE ( InocL = - 5.5A BEME ) I K0 FET ¢l |, mill FET 478 .

6.3.7 IL/E R

TPS51388 A A it kAR Thfie , HseHiy A E . 2% i 5 s T B AR R 120% i, OVP His gt A48 A
HF |, AEZEfF 256us Jo b 4 i O R B BT . R FIMR R — R B ERE |, L RE 8 EN 28 RSP E VIN R
L SR E AT

6.3.8 UVLO (&%

VIN RJESUE (UVLO) -3 AT W VIN SR |, UGRS3 0 L B S0 A2 B N B R (52 24 VIN BRI T
UVLO [RIMH FE RIS | 84K G x|, DABA 1B 38R e A . 9% N m B e R WA 650mV (i 7Y
8 ) I, SR RITIA TR, IR R AR AR

6.3.9 W B IEH B

TPS51388 A5 —> 50 RKM T |, WA R AR L. Bt /RJE. TSD SR i G |, 5 VIN B LK
T UVLO H. EN 5| il e B AR T Sl A I, 3853 Vout 511X 4t VOUT JieR

6.3.10 #iEHyr

TPS51388 Mif& e i . an S i H BRME (BN 160°C ) |, ool B i . sb iRy 2 E8iAT
PRY . AR T HOCWTRER | Za3 0 E T RIEAT.

6.4 Z3FThEEAE

6.4.1 B EIELT

TPS51388 H7 EN 5|l , nJ#ER 6 6RO F K240 . K EN B2 2 2.2V DL EnlsZ8l Eco-mode. #f
EN $72 1V £ 1.6V Z[a/a] s8], OOA iz, BIfH#L# s ab Ti247IRA , BT igh&)# EN 5],

6.4.2 EZ% Eco-mode 7]

TR ER S m R MBS SCR 2 Eco-mode #5817 % . 4% H H I AN BB 61 B8ORS BRI, | FRRG 2% FEL VR 2 03k
NG BRARGERIERERTY  XAESSEME S AESL SEARDR . R B NEE , BR
MOSFET &%, B ARt — PR , BRaSSHEANANES: F@EM, SIEE I JLF 5 ES: 5@ A
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[, I BT 0 A S v v T 0 F P BEARG A AR O R B AR Ao SRR BRI SRR, 5
BORURIELE |, AT PR R e AR S BRI T AR 2 AR #5431 Eco-mode Iz AT IR I (AR S 3 i it

(louT(Ly)-

| _ 1 (Vin = Vout) XVour )
OUT(LL) = 7x Loyt X Fsw VIN

e R EER G, AR PR A %At LR (Loy) AR LIRS 2S I W SO0 FBIR K29 T louT(max (B2 A1 IR (E
HI ) 1) 20% 5 40% 2 [A]. 3 4R IS A FURS | A H IR AN 2 R BUEAN F7 AR PR, IX — AR B,
6.4.3 Out-Of-Audio™ =

Out-of-Audio (OOA) =2 —FhMURr (I F HI ThRE |, R AR R ¥ 78 m] (B A% DL L | [R] B 5o R i sz i [ &2
Ao B AT L HY E 2 R H R B P A 5 I RS . (E Out-of-Audio BERGE TR , OOA 5| v ik <> W% &
AL MOSFET FARZAS , JFabl eI, R AREMT , “AeMAEMN MOSFET <kl [Hi#Eit 30us
N, AR FET 23l |, B30 % H A T B fh 2 e ) FET 538 g i 2% FEL R IA B 41 OC BRI

WL EN 51 HI7E OOA X NigfT |, A MR FER MU TIERS |, SN IR-ARNE =T 20kHz | Mt 4 &
Gurp AT [ B A . 4B PETE OOA RN TAERE | T 2 S0 i 3% 56 43 1) H B B s R S R I ME R BLAE -
3A LLE,

6.4.4 BAHFE

TPS51388 H 45— MODE 3|l , A H T-1%£4% 600kHz 5% 1MHz JF 5642 . itk 28 4F7F 5 5h 3 8 i3 B MODE 5| i
R E IR SR 6-1 HF 1 MODE &z —.
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% 6-1. MODE 3| & &

MODE -y & f2:4062 az I (kHz)
> 1V Fr 5% VCC/EN 600
<0.4V Fr{& % GND 1000

K 6-1 o 1 hE(S Sl i EN JF R BIE G s fF R R 381, VCC LTS BT UVLO BiIfE)E |, SE

RIEFRLATE 104 us, SEEAEFE | frth o IT a6 LR

A
EN /
threshold -
EN |[———
- VCC
UVLO
vee Read Mode
mode locked
e
MODE —
< >t
32us 16us 56us
Vout
PG
& 6-1. LEF5
6.4.5 FHlELT

TPS51388 il EN 5 IS S AR T ORBEAFFHUE . A AFAERHLIRZS T M5BT iii oy 3pA. EN 5IIFE N
AR R BTN, 2SN T 2R
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

7-1 R R T TPS51388 (AT 5.15V fiith ) MBI . BLBEIFATK 5.5V 2 24V (ki A i
BEIERE 4y 515V, S KA H IR 12A.

7.2 AR A
U1 DC11
VIN=55V-24V . R2 uF
> = e viu VBST ‘3—«»«—{ L1 .
lfz lI lIa lI“ S A ] e TP 5 D O
22pF | 22pF | 22pF | 0.0pF _ZZpF 100k ;—"> EN o L8 s —ce o oo on
= GND — pG /e L2 FB 0 o |22F | 220F | 228
GND EN 5| wope . c7
e RER i
Ww—ss:sss\‘m 4T0pF R4 =
pr— 1 137k GND
GAD o
T
FBG
K 7-1. 5.15V. 12A %%t
7.2.1 i ER
= 715 T ORI TS
R71. BitSH
¥ \ %4 EN AT Y
Tt
Vout i HUE 515 \%
lout LR 12 A
ViN LIPNG N 5.5 19.5 24 \Y
Vout(ripple) il HLESL 0A Z 12A #7135 40 mVp_p
Fsw A 600 kHz
B TR Eco-mode
Ta P8 FE 25 °C
7.2.2 QR
7.2.2.1 fi il WEBENCH® T A e H ¥t TR
kAl fH/H TPS51388 231415 B WEBENCH® Power Designer 1% 5 fill #1157 %
1. ERBEARIAEE (VN fiHHEIE (Vour) FHH BT (louT) 25K
2. RS RE , AR S L, kR, (S FRA
3. KRR SRS (T1) HARATAT B v 5 R AT Lese .
WEBENCH Power Designer fe it 1 5e il R, F+27 51 1 SEI AR o A B DU D0 P RHE .
EZHAEOLT |, ATHAT DU #84F
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o BITHAMRE, WEERPIE LK R TERE

o BATRVEREDIR , TR LB ACAE R

o fE i R B AT JR 7 S LA ] CAD s 3R i
*  {TEN PDF %R BEHR &5 IF 5 R 3t

X WEBENCH T HRHEZ/EF S , 17 www.ti.com/WEBENCH.

7.2.2.2 MR TOARIE Y
7.2.2.2.1 VOUT A/ FB 5/f &

i+ TPS51388 EF AT 0.6V £ 5.5V ft ik , H Al Ll B ek FB HFHZs 4 R B o T 0.6V,
WEZ T FE 3 o AT URME AT T RGE R BES HE RE

R
Vour = 0.6 x (1 + ﬁ) (3)
7.2.2.2.2 B

JFRHA  MODE 5| ERCE R HEIRE . 1EZ % 6-1, J#nT AR MODE 5 MIBCE . Eiicitnpth , Jhx
B2y 600kHZ,

7.2.2.2.3 B RELT

FEL IR LI P AT O PR A AR AT DRI o B e 1 P TR ST L U T R i Y P S ) ST R LA (B B e T R
RIREU . WS R 7-2, T MR UL HURERE

AT AR 4 AR 5 THIER 2 HURER 1 RMS FLIRUMIIEEAR FEIAT . 0 R R JRR 48 F) B0 (L E 0% AL PILIX 26 FELUAT

2
Vour X (VIN(max) - VOUT) )
VIN(max) X LouT X Fsw

2 1
I1(rms) = \/1 ourT + 17 X

louT(ripple
I1(peak) = louT + # (5)

TEBAMEHEMHT , HERSHR RS E R HERIRE |, Kk, BRI AN i a T U R i 544 T B {E
VR ) R RS B EL A 22 4
7.2.2.2.4 H SR

WK S, LA 2R 88, 7E D-CAP3 #EfilBs T |, A2 &7 — N Py x b 28 Bl (AR 1 HE
N, R TE 7 K B R B AT Se B R A RIS ERE . FRAH TR AV, AR EE R
1 ESR , SN ALK A ESR AUVNT Vout(rippley/louTripple)-

£ 7-2. BWHTTHE

Vout (V) | Riower (k?) | Ruypper (kQ) Fsw (kHz) Lour (MH) CouT(Range) (MF) Ree (kQ) Ckr (pF)
1 15 10 600 0.47 188-500 — —
1 15 10 1000 0.33/0.47 94-250 — —
3.3 20 90 600 1.2 88-500 1 470
3.3 20 90 1000 1.0/1.2 44-250 1 470
15 110 600 1.5 88-500 1 470
15 110 1000 1.2/1.5 44-250 1 470
7.2.2.2.5 A AFEHEHT

RAENIH , TPS51388 i ZAE IR A G Il VIN _EAEA A LA |, BRI AR R RS AR 6
THE TR BN LA
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o Ioyt XVourt
CIN(an) - VIN(ripple) XVIN X Fsyw (6)

T @R N LS VIN A HFRFR 44uF/35V 1) i & X5R 50 X7R fr N LA S . M N A R e
FEL TR 00 20 e T I i A N L T o L 2 2 P 800 P I 0 A 0 06 20K T 7 FH ) e K B N HLIR S0 AT Ad 5 R 7 i
HA NSO R

Vour (VIN(min) - VOUT)
I =1 X X 7
CIN(rms) = foUT \/VIN(min) VIN(min) (7)
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7.2.3 [/ 4E

K722 K719 EHTHE 7-1 WHEBE. Viv=12V, Vout = 5.15V , Fgyw = 600kHz , Tp = 25°C ( lRAESRH UL
) .

100 100 — :
| L~ = l [ —
90 Z 90 e ' ==
AT LA Tl ===
wzaillll974 i %a ,/ L/
807 ’7/ e/ ve
/
_ A/ —~ o,
T 70 7 < 70 7
= = /
> >
) /Yy S 60 //
3 / /Y 3 /)
— / o—
o 50 4 —— OOA Vin = 5.5V o 50—/ —— OOA Vin = 5.5V
y —— OOA Vin = 12V // —— OOA Vin = 12V
40 —— OOA Vin = 19.5V 40 7 —— OOA Vin = 19.5V
/ —— ECO Vin =55V —— ECO Vin = 5.5V
30 / —— ECO Vin = 12V 30 —— ECO Vin =12V
— ECO Vin = 19.5V — ECO Vin = 19.5V
20 20
0.001 0.01 0.1 1 1015 0.001 0.01 0.1 1 1015
lout_set (A) lout_set (A)
&l 7-2. % Z Lk , 600kHz , Voyt = 5.15V &l 7-3. 3 ZE % , 1IMHz , Vour = 5.15V
100 100
o Jllj . Sy T
=T 90 IR I =TT
e e A2 =TTl
80 S =1 Lk g
L 80 culli’P74
70 / ~ L/
X 4/ / X 70 7 7
> 60 % - // /
%) /¥ [ i
c / c 60 /
S s/ g //
© © )
0 4ol / — OOAVin=55v | [T 50 Wi — OOA Vin =55V
// —— OOA Vin = 12V ) / —— OOA Vin = 12V
N Vi —— OOA Vin = 19.5V 4077 — OOA Vin = 19.5V
//’ —— ECOVin=5.5V A/ —— ECOVin =55V
20 [ —— ECO Vin = 12V 30/ —— ECO Vin = 12V
—— ECO Vin = 19.5V / — ECO Vin = 19.5V
10 20
0.001 0.01 0.1 1 1015 0.001 0.01 0.1 1 1015
lout_set (A) lout_set (A)
B 7-4. 4R , 600kHz , Voyt = 3.3V B 7-5. BE LR , 1IMHz , Vour = 3.3V
1050 1000
1000 I —
950 [ =
~ 900 [ ~
T 850 z /
=L s
< 800 / < 100 =
2 750 [ e
S 00y g 7
g 650 g i
w 600 L
2 550 / 2 10 e
§ 50 S
'S 450 I = »
P 400 / @ e
350 — 600kHz 1 — ECO
300 — 1MHz — OOA
250 0.5
6 8 10 12 14 16 18 20 22 24 0.001 0.01 0.1 1 1015
Vin (V) I-Load (A)
B 7-6. FRMESMABEZERKRE , loyt = 6A B 7-7. P S AR AR R
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5.22 5.22
— 0.01
—_ 12
5.2 5.2
S 518 S 518
& g
& N S
S 516 i S 5.16
3 2
g 5.14 3 514
5.12 5.12
— Vin=12V
— Vin=19.5V
5.1 51
0.001 0.01 0.1 1 10 20 5 9 13 17 21 24
I-Load (A) Vin (V)
K 7-8. i IFE |, Vip = 12V19.5V & 7-9. &REEAT , lour = 0.01A/12A
“EN =2V/div:
EN =-2V/div
B B Vout = 2V/di
| : . v
B)ouTH BvouT - 'l
B B ~
800us/div ‘ BOOQs/div
7-10. 38T EN B850 , loyt = 12A B 7-11. i&id EN %87 , loyr = 12A
’ Vin =10V/div Vin = 10V/div \
D ——. / : BIVIN - Vout = 2V/div |
i : -
@ivouT Vot
|
|
BILW B
2ms/div 20ms/div
B 7-12. #5%+F VIN EF8)E30 , & 7-13. HIXHT VIN TREHISSHT |
IOUT =12A IOUT =5A
 Vout = 20mV/div (AC couglled) . !
 Vout = 20mV/div (AC coup)
I SW =:10V/div “ SW = 10V/div ’
10us/div 1us/div
B 7-14. B RS | lour = 0.1A & 7-15. i RS |, lout = 6A
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Vout = 20mV/div (AC coupled)

B|vouT

SW =:10V/div

| A S S A A

K 7-16. ﬁﬂj EEEQC% , IOUT =12A

Vout = 100mV/div (AC coupled)

B IDUT#
2ms/div

B 7-17. BESTHEL , 0A 2 12A
L =1.6A/us

 Vout = 5V/div
d
Vout = 100mV/div (AC coupled? BvouT SW = 10V/div o
A
| | | | \pe
P— 100us/div
& 7-18. BEAMAN , 1.2A = 10.8A Bl 7-19. IE #1247 25 H BE S B
JE##F =1.6Alus
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TPS51388 B HA T BT ERBIEML . S AHBEVEEN 4.5V & 24V, TPS51388 & — K [F i ds .
BN LR L A K T T AR IO LS, A RERRAR B AT . SN R E R A IE A BT T I R . SR AN
FAL LK LRI 25 TPS51388 A , T1 I F — SN N KRR A . HBUE N 100 F £ 4700 F.

7.4 7R
7.4.1 55

EEE AT ER/E RS2 PCB i Fxt T2t i e ERE T S 42 X E 2. PCB i A KAl g &l
N BT SRR BB S AT AOR . B 28 IEHIH Y |, PCB M A Bt Bk 5 R i 003 ik K A = . e
Ah, B EMI PEREAEAR KRR LT PCB AiiJa). fEMRIEFEHash | ot PCB ThEE & M N B2
PSRRI R IR o IR R AR RIS LR, AE A 2R FUR IO VE L R AT RE P AR KRS FEL S . X AL T 1
SHUESTIRN B I IE #2817, KL | I AT R 6 4058 LA | I H IR BRI AR FUR o] RE /N DA %7 48
HJEK

SKEHIVUE PCB , L3RS BT HE B A K e )2 . it |, {8 BLAG 20z B4R 3 it x 2.75 B~} T2
JiKJZ PCB.

¥ EHE A SBCEE VIN R VCC 28], R ARSI .

Pt R AR EA IC A2 E AR — 2. SW ALk UL AL , DA R BE L A% EMI, I H% 2
e PP LA O FE . 0 A FR A B8 1) PGND EERETR IR 08 10 7L, I Bk FLR R T B S i 5

18

¥ BST HIFHAT A% 5 IC JEAER — 2 |, &L BST A1 SW ~Fifi. TI 23048 F 58 B T 10mil (145 28K ks
28 25 AE LR

e 2y 10mil 58, Hm BT sy BST 1 s A m i B 5 5 .

i VIN A 2855 55 DA RARAT 2R BB 3R 415 2 8 i L IR AE 7

TEBE R B AL |, LN EEE VIN 1 PGND DL SN A | DR 27 4F BB 4 o i g
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K 7-20 R T EBWNTRIEAT R . ToES %0155 TPS51388 [ [f #4148 17 (e e TPSB1388 [ [& 44 1 48 1 1 #e
L EVM H P $8 58 Th s i s AR R

E/ c € TEXAS SRO9S1A
INSTRUMENTS

TPS

For evaluation only; not FCC approved for resale.

= ls
@) @ (@)

BYP GND_SNS UOUT_SNS

TD13 TD14 TP11 TP12

UCcC EN

& 7-20. TRIE AR R
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8.1 B Hr

8.1.1 IR

8.1.1.1 f#/] WEBENCH® T Bt rs

Aidi kAt | 8 TPS51388 #4311tk By WEBENCH® Power Designer /)% & il % i1 75 %
1. EEBAFIANHBE (VN i EE (Vour) FlgH BT (lout) oK.

2. fERCASsREL | AZ BB S A, WRR . SR ARA.

3. BRI BT SRS (T) Hoh T 47 (i v 5 kAT He .

WEBENCH Power Designer $2{it T sz #il FHLE |, F=2' 5] 7 SZhF AR A T 52 1500 40k .
HEZHIENT , WTHAT BT EAE -

o BITHAME , WEE BT B

o IBATIVEEREMN I, TR FER AR VR

5 ) J 2R P AAG R 7 2 L B CAD #%aS H

FTEN PDF #5005 Rt =

% WEBENCH T HHEZ/E 5 | &7 www.ti.com/WEBENCH.

8.2 UYL HF

8.2.1 XIS

TES I LN ARSE SR

TINACES (T1) , TPS513885 /i [k #2151 T # b TPS51388 M [k #4175 iT 5 L EVM FI P 5 7
8.3 FRW SR BE i AN

FRCOR ERNE R , 75 PHIE ti.com ERIEE ShoCIEIe . mith @y dEATIEMN , RV AT G i £ 8 B Cdi
o AREHSMEEE | AR T DT SO RS BT il k.

8.4 STRFHEIR

TIE2E™ HCscfFigla e TR EESE TR, T EENE FZETARE, L ik @s Mt #b. @R
BUA R B E T IR, SRAS BT A I DO s - 3 )

HERMA R BB DTG IR e ft. XSSP EIF AR TI EARRE , IF BA - &k TI IS ; ES
T IAE I 23K

8.5 Fitr
D-CAP3™, Out-of-Audio™, ULQ™, HotRod™, and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

T T kR N H & H TS E 7= .
8.6 FHH B
F O (ESD) SRR L . AR (TI) EEUCE IS 24 TS HS M Ab B AT B P ML B o 01 SEL S0 5 T P b B
A RISERLRE | T RS AR ER SR R B .
A\ ESD Mt /N5 SECHNOERE RS | K BB PR . R OB L B T RS T 2 5 S BRSO B AR AN 5
KO AR A 2 S FURE 5 R AR HO LR S
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SO BESCRHEATIBAT o A SRR R A ST SShRAS |, 15 20 B 22 () A4

101 HHEEFE

REEL DIMENSIONS

A

Reel

Diameter

v

t Reel Width (W1)

TAPE DIMENSIONS

+‘|¢K0 4— P1—|

olo & oo & O & T
o 0 & BOVlV

| |
Cavity *I A0 |¢

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
I I
T T
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH
Q3 | Q4 Q3 | Q4 User Direction of Feed
| W 4 | v
T T
=
Pocket Quadrants
Fry i wuE | S sPQ B ﬁ?ﬁw A0 BO Ko P1 w Pin1
il EA (mm) () (mm) (mm) (mm) (mm) (mm) %R
TPS51388VABR VQFN-HR | VAB 13 4000 330 12.4 33 43 1.1 8 12 Qt
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TAPE AND REEL BOX DIMENSIONS

R HEERR HEE 5@ | SPQ KB (mm) BB (mm) B (mm)
TPS51388VABR VQFN-HR VAB 13 4000 367 367 35
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PACKAGE OUTLINE

VABOO13A - VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
3.1
2.94’\
PIN 1INDEX AREA—_ [0
41
3.9
i
1.0
0.8
*ATL B e SEATING PLANE
000 S 8P 8
2 Qs b
n 0w+ o v 0
m‘: N o N ©
—olojlojo & olollol ~
X2 X X X © X X X X
LT AN NN O NN N v
\T N ‘ ) j (0.1) TYP
b
(Ro.244) —| | 1 H m HEH
] |
2xfi12s f——- "N ‘ b wf 2X 0.7840.05
N IR e
L —oxp62s
(0.078) s[] v [
oL e ———2xpazs ]
§ 0000PKGE L T L | \——2X002:0.05
2X0.45 %——f:—T—}Jﬁ [ . T2
0.354T 14005 ——_ | ., L ,:i,
2X0.25 15— | | ' | Eﬁ 1.125
& 0.1 [chB - l o \‘ 1.5£0.05 .
0.05@ |C 1 —ﬂﬁlﬁiﬁlﬁl L21X0.25
1 0.15
(O.15)TYPf LL & 010 chs
% 0.050 [C
S 803
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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VABOO13A

EXAMPLE BOARD LAYOUT
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X ()0.125 —
|

DEFINED

!
Q
~ 8 £ <
S SaBa ¥ 8 fw o0d S
X xz=o9o g > 29 22 X METAL UNDER
TOTTT N SOLDER MASK
I G
1 | SOLDER MASK
L u ,,,,, ‘ ,,,,,,,,, l ‘ OPENING
11X (0.2) — X022 w Ay i oy TYP
3X ()2 ! H @ | :
‘ : #—‘7 1.85
2X ()1.75 —f—F— | | 3 | 0
3X ()13 | | ‘4‘7 015
2X ()(1) 25— ~——m—{n ' () ! o : 13
’ | ‘ \ — ——()1.125
I e HET )
v (B g R ‘ |
: \
| | o - +
2X()0-457ﬁ*f*+fffjrw [ ; ‘ } 12 2X (0.3)
! | T }
0.000 PKG q; N e e e 1\‘ ()002
4X (0377 —————— ] () ‘ 1
2X ()0.625 —it= \ 1 ‘
©#0.2) e /‘ ————————————— I e Tj ‘ 00.775
4 %) 0
2X ()1.125 7{9 S ! S ( i )10
(R0.05) TYP \ \ b e 0.2)
| !
01.9 74» - ﬂ D} @ 8X io.e)
I ]
LY @ LN NY @ BN
N < o ¥ o o X o O <
=< S g &g & ==c
= 2 2 PN
N
LAND PATTERN EXAMPLE
SCALE: 20X
0.05 MAX r 0.05 MIN a‘ r
ALL AROUND ALL AROUND I
’ METAL UNDER
METAL EDGE | \f SOLDER MASK
EXPOSED ~__ EXPOSED—— \
METAL SOLDER MASK METAL | ! SOLDER MASK
OPENING . , OPENING

NON SOLDER MASK

SOLDER MASK
SOLDER MASK DETAILS DEFINED
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NOTES: (continued)

4. This package is designed to be soldered to a thel
number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer

rmal pad on the board. For more information, see Texas Instruments literature

to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

VABOO13A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
ol
Q
SOLDER MASK 0 © x - <
OPENING = P Q 283 82 »8 =
TYP x =S8 S 883 338 88
< ol T 08
METAL UNDER

SOLDER MASK

| 2X (1.45) i
2X (0.25) |
f |
0.000PKG{ —— — = F—==F— -+ S
2X()0.125 —  1C | |
2X ()0.377 33 4 | ‘
2X()0.625——1q |
A B A — I s E— 777# —_
‘ 1
2X ()1.125 ﬁ!} ! 11 )10 19x(02)
(R0.05) TYP \ \ { }
‘ 8X (0.6)
()1.944»— - M
- .
< [ To RN To} n v o Yo}
z 288 g2 2
s S S g

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 20X

SOLDER COVERAGE BY AREA UNDER PACKAGE
PIN 1: 64%
PIN 2 & 12: 80%
PIN3 & 11: 77%

4229588/B  06/2023

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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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 ©)
@ ©)
TPS51388VABR Active Production ~ VQFN-HR (VAB) | 13 4000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 51388
TPS51388VABR.A Active Production ~ VQFN-HR (VAB) | 13 4000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 51388

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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