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5.6 JLAIRHE (52)
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5.6 JLAIRHE (52)

Ty= -40°C £ 125°C , VN = 12V ( BRIES AN ) .
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6.1 ik

TPS513885 s —3k 12A f/k FET AP (5 feds |, WIAE 5.5V % 24V f AR (VIN) Z [0 LffE. TPS513885 /2
5.15V [E] @y R 28 0F . e EAE 9.2mQ Fil 4.5mQ £ MOSFET |, W S2iliE s 12A KIS 8CR .. %%
1 D-CAP3 FEffl i , Foiti b il ah oAk B ar S ok g 25 e 7, JF SR GRS AR R BT . 3%l 4h il 2 CCM
AR (FEBm % F T ) 5 DCM Eco-mode TfE#Es0 ( 7ERUAE MBS ) Z M SEBL L4V #. DCM
Eco-mode fiff TPS513885 At /£ 42 S A F T IRFF % . TPS513885 i A A7 [ Out-of-Audio (OOA) #
X, DMEFEE A EISE B (20Hz - 20kHz) 1A% 25kHz FFo64%. {51 D-CAP3 ¥sihilki=t | mf LU {d F &
POSCAP 5 SP-CAP L4 3 ki il (ESR) it s 2638 , LUK ESR M 8.

TPS513885 5 —~ 5V Wik LDO , n] AFTA P& Eg R A B . REBE (UVLO) Higiliis VCC 5| s
FE BT P4 350 B B8 A N F R K52 . TPS513885 78 EN 3| F B —ANINE R R il | 555 4h
B HLE R R B R A RS

TPS513885 K% M # TAEAL T i@E L A EN L T RBASZL , RIFEH7E OOA 1 zUF1 Eco-mode 2 [8]3))
BUHRES ., BEAERESZ R E MODE 5| & , TPS513885 3731 1%k 560kHz & 920kHz JF5MiZ, N
BB S S A [E 2 76 0.9ms , PLTRIAL BT L 020 A58 A
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6.2 ThEETT HEIE
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Delay —‘
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threshold
7 [] VCC
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! Threshold -
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EN Threshold
r
r

. r VBST
Control Logic
VIN
I
+ On and off time —
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- Light load
. OVP, UVP, TSD []sw
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o . Soft start
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[ ]
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|_oct

A

K_NOCL
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\J

O
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|

1¥7T LIVIN
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Control
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6.3 FEME Ui B

6.3.1 PWM 5771 D-CAP3™ £#pE =

TP P B S N T B )k B ] (PWM) #5388, SCRFE A D-CAP3 #5 il 5. D-CAP3 #& il A0k F i M
GBI () ) 5 P BRI F R A 45 A, AR I ESR AP & Mt F AR B I | S O [ E AT R AN A D B AR e B
BeE . BRI 4t J LA 800 , D-CAP3 il Bt IR Fa g . TPS513885 it & — MR ZE MUK |, nl it i
JEAS AR HER o

RN IARTITE | = MOSFET T 5 o 38— kM 23 800} 5, It MOSFET #6H]. iXAS— kT 2%
FRoLim) (A AR FE A SN LR VN TR LLI R BT, B S5 B E Vour MU G, DUELESN HL S P A O (]
SEARZ | RFROA BN Sl (] P . 24 S i s PR B e e R 2 I, — kb e E AL, =il MOSFET
VR TIE o [a) FEE H RANIN T PN S0 A R B SR AR SO S0 . e ERE SCFETH ESR AR AR A A
BN |2 M & 2535 (MLCC). D-CAP3 il AN 75 B A FEL It RS ) [0 285 Bl A 6 2

XEFARAT A AN R R D, e AT DASCRE — R AU g Rcds . 5 TPS513885 FAC{d FH f)4am thi g e o A& — Mk
L-C ik, s L-C IR RA T AR 1 ik SO XU s R

1
fP:ZXn’X\/LOUTXCOUT (1)

TEARANZE T, BEARIR R 1Y 2 /2 B A0 15058 L FBEL 73 TR #4528 Al TPS513885 1 A i3 2 178 . IR L-C L
W BA 180 FER G AN . FEM HIEM AR T | ok DA 5 0RE - 40dB R R , HAMRE T, A
TSR AR ZE SN T HIE i, RS R B T4 - 40dB [EIKE] - 20dB , FFHAHALIE I 2 ZF AR 2
AR AEAIRE 90°, DA% UIERAE 1% 4 1Y) H SR N E 2 A 00 Z0THA OROSURR A B ST R R, DM B R
FEAL AR AL B AT R AL 2 108 IR AE A7 B SR AR TR SR o A RGN A8 XUIER @ o L AR T FF 02 (Fw) 1Y
=

6.3.2 VCC tJ#Z)5E

VCC V¥ Thft 8 7E R F sk H VOUT [ HLJR 55 8 55 N &% 5V LDO |, R m R aiaE . VCC V)2 Fa Ik 28 11 L 4%
TR, ASTa BAT AN E

YRR LR RIS LN, VCC 51 I e Th s 2 i B A 2

* PGOOD F 4 E A% H

« VOUT H L& T 4.8V

MY F , VCC #ith4-imid iy & 1#: MOSFET i%E4#:8] VOUT

6.3.3 #5350

TPS513885 B4 0.9ms AN ERHUR SIS ). EN 5| AR Jy i s PR, PEBHUR ShThREFFUGZ L T PWM L%
FOFEMERLE . G0 B S B E B BN TR B, 22K G D | A 18 YR 3EvE B T K T s L T VB B A4
FUGZ T 7 R AT AR e 3y b T 25 3R e

6.3.4 X 55 HET

TPS513885 @it Nl Ton T B INAE A A IZ T, 2 VinVout < 1.18 H. Veg KT W Vrer 1, JF40
R PR TR, i Tony K PASEIR b 2 g AT IR i 7k BE S g . TPS513885 1 S 7 LA IA 98% 1 i = L
BAT.

6.3.5 HJEIE%

HLE IE % (PGOOD) 5l A . TI 2l F 100k @ ) B4y s s s 4 % VCC. #F Veg /T B b i
HL ) 90% Al 110% 2 8]/ , PGOOD £:7E 200us Hi4R U ik i i 8] J5 4 22 iy FL P FELL R HL R, PGOOD 7]
bz A T

« FB 5l RS T B Anfar i RN 83% s T3 115%
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o R OVP. UVP B#oc g
o TEHUR B

6.3.6 LR FIKIE Y

TPS513885 H A7 i it (R4 MR I R4 o A AT3Z A IR MOSFET 45 fEL LA I A = ) MOSFET V& ri it s il
KSEP A LR R4 (OCP). i Yl & MOSFET Jeii it iR 42T G AL BLA R S IF R RURIE L. 9 T T
FEWHPE , X i R HEAT T s BT A

FEr I FET JF RIS IEI B , JFoC it AZR PR E I I, R el N LS L b P T o eI [ R i Y L S M
POE . AR FET JFRA0 @B , thri it AR T 20T o T ORI A P S AE A BB loure AR % L
T OCL /K1, B M 4E (R0 FET 0 S@IRaS | &G0 kot i 28 i ( RIDVAE H s S A B A 0 75 T ) 7
), HRBRUKCFERIEART OCL K. R8T R AT | S [ SO e , At LRI 77
EWCAE

PSSR RS, A SEENEEHI. AR T locLvaLLey) 5 RIGIEE R QLRI AT
HFEET locLpeak) 5 F MIIEIE(E RURE SUBRIR C 21, OCP #filk , %t IR 2 BRG] , fth i AR E 4
T, PO Ko g vl DISCRP KT . 8 B PR 20T B AR S 60% I, UVP ELEES 2Kl
FHZHS G, JFAESERF 200 us Ja KWt XA RY 2 — R shag. wiEd EN 28R B VCC FHLE
FL R AT o R A7

TPS513885 iR SZHl T i i Afd |, X ATy ik IC 76 OOA HixX N T /ER H R 2 Ha i e 45 . Y RS (A FRLR A
FIFOT R (InocL = - 5.5A HUAUE ) B, KM FET £l , &l FET KT

6.3.7 Z/E R

TPS513885 A KRy Thee , LW A HA. L EESTHAABEER 120% K, OVP LL# 35 H A4 N
R, RS 256us JE i B IR R A . XM R R — R, TR IEE EN AR H T EL VIN
NHL B HSRE A

6.3.8 UVLO &%

VIN ZIEBUE (UVLO) fRH T 4% VIN Sl K, PAORS DY 30 L S 2 RS N BRI 2. 24 VIN BRAIR T
UVLO BIME FLRIN |, SRRk s, AR AR SR iR e . % N v HE ERUEL K AR i 650mV (it Ry
) B, S E IO A LR, RS2 AR RY

6.3.9 I B IEHA

TPS513885 EA —A~ 50 BRIFHIAEEFF < , AlEER A i E. fH /R E. TSD, 8¢ VIN B L&+ UVLO H
EN 5| B R AR T 530 A 25 2K it | @ Vout 51 %4 VOUT JitHa..

6.3.10 #EHr

TPS513885 M= NS N AZIRE . W SR & B (EH A 160°C ) |, 282 Ham bt . Ry 2 ArpiF
PRY . IR AT HOCWT AR | Za3 M E R T RIEAT.

6.4 ZRAFThEEAE

6.4.1 B0 #5717

TPS513885 HA EN 51 , Al fE& 3 FEHIM AR FIEITIRE . % EN fi% 2.2V Ll A28l Eco-mode .
# EN 2% 1V 2 1.6V Z A sEBL OOA #ix. R ib Tig 4R , tal LLshsY)# EN 5] 1.

6.4.2 EZ¥ Eco-mode 7l

F TR R 3 R 1 2% Eco-mode #5177 2. 2% H H It AN 55 6 B8ORS PRGN, | R JRG 2% L VA 2 0k
NG BRARGERIERERTY  XAESSEMEA S AELSEARWD R BRI RS ERNEE , BR
MOSFET &%l Fif ARt — PR , Bt SE NAES: F@EM . SIER LT 5 ES: @ s 4
[, o H T 60 3 B I A bl 3 v o AR T S, S A RS O T K R . IR E S RRRTT R |, S5
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BORUURRIELE |, AT PR R s AR S BRI R 2 AITHSAE#E H B) Eco-mode Iz AT IR I (AR S B it

(louT(Ly)-

_ 1 (Vin —Vour) X Vour 5
IOUT(LL) —2X Loyt X Fsyy VinN ( )

B SRS AEBCTE bR A A REURR (Loyr) IS FRLURR S5 U I B S0 FBLA K219 T loum(maxy (N FH HHHR AR

HIU ) 11 20% 5 40% (8] 3& >4 1 5 RS 1 Rk (A B PR AN 20 BN 47 AR PR A | X — RUR B 2L

6.4.3 Out-Of-Audio™ =

Out-of-Audio (OOA) H5 & — MR IR BRI DI RE |, PIAEIT SR CRAFAE T FIAAE LA b, (5] I 08 RA 3 (1 5 i [ 22

Beff o AR AT B L HY 2R B R BB A 5 A S . 7E Out-of-Audio A UE 1T AR, OOA i Fi % 2 i 5 v

AN MOSFET WPIRZS |, JRaRfl eI, ERAEKMAT , A& AL MOSFET XAkt 30 ns

W RO FET 2780, B35 B F B il =il FET 3l al f g 28 FLiis 21 71 OC PR

WAIESE EN 5l I7E OOA 1 NigAT |, A4 UBMER T TAER |, fe/NFENs T 20kHz |, T b0

U LT [ RS . CYAREETE OOA BT TAERT |, TI @ uGE i A 18 1 H B RS R I B E B -

3A UL,

6.4.4 MODE ##¢

TPS513885 HA—1 MODE 5| , 7] F T1&3% 560kHz 5% 920kHz JF 4% . 1 2s {48 5 5 A (7] 152HL MODE 5|
JA R R IR EE 6-1 thF ) MODE &1z —.

14 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS513885
English Data Sheet: SLUSFN2


https://www.ti.com.cn/product/cn/tps513885?qgpn=tps513885
https://www.ti.com.cn/cn/lit/pdf/ZHCSUR5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUR5&partnum=TPS513885
https://www.ti.com.cn/product/cn/tps513885?qgpn=tps513885
https://www.ti.com/lit/pdf/SLUSFN2

13 TEXAS

INSTRUMENTS TPS513885
www.ti.com.cn ZHCSURS5 - MAY 2024
% 6-1. MODE 3| iz &

MODE L fyrifE 298 haan & (kHz)
> 1V $im % VCC/IEN 560
<0.4Vv Hifk%E GND 920

Kl 6-1 Jgzr T lifEfS St EN PR BIE R4 iR B3 fp s, VCC EfyHEHIE BT UVLO BIEG , SE i
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

TPS513885 wliliid ¥ EN 5] JAIHz EARHE P RIEAFFHU . B AFERF LIRS T IR By 3uA. EN 51 IITE
WL BT 2 AN, B T2 AR .
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7 N AL

#HiE
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 ) RELE R T TPS513885 HUMANA | Fidthoy 5.15V. BhiiH ke 5.5V & 24V [¥yd A\ H i B
ey 515V, EOR S HLLAY 12A.

7.2 BRI A
B 7-1. 5.15V. 12A %%t
7.2.1 & ER
=" 71 HIH T oRBI BT S
£ 71. ¥t s3H
2K \ At | BvME | mmm | gk | R
B
Vour LR 5.15 \Y
lout T R 12 A
Vin HNHE 55 19.5 24 \Y
Vout(ripple) %t HLE S0 0A & 12A 7% 40 mVp.p
Fsw FFRATAR 560 kHz
B TR Eco-mode
Ta 7w 25 °C
7.2.2 EA

7.2.2.1 {8/ WEBENCH® T EfIZEEH B TR
fdr bt | 8 TPS513885 234431 1 WEBENCH® Power Designer 1% & il %115 %

1. ERBAFIANHBE (VN i BE (Vour) FlgH BT (lout) K.

2. fHERCA LSS REANAZ T HIREES L, WReR. & SRR A

3. BRI BT SRS (T1) HoAh T 47 (iR v 5 kAT He .

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 32351 T SEBF A& Aot Deis i R RHE
HEZHIEONT , WTHAT PL T EAE -

o BITHAME , WEEERELLL BB
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o BITAVEREDTE , TR AR R
o CREE SR PR IETAAG S 75 5 DU T CAD M 30& H
* 4TEN PDF %N BEHR S IF 5 R 3t

X WEBENCH T HAMEZ(EE , iEViM www.ti.com/WEBENCH.

7.2.2.2 SMER O R
7.2.2.2.1 VOUT A1 FB 5/ Bl &

T TPS513885 HA 5.15V [E ekt Bk , UL E R E B , 0K 5 o7 BEEE 2 VOUT 5] R
Al FmRME BT T GE RS T R
7.2.2.2.2 MODE ##%

TR th MODE 5| ERCEM MR E . {2 R%E 6-1, TR MODE 51 BIECE . fEriitwplF |, Ik
B2y 560KHz.

7.2.2.2.3 HEELA

FL IR AL FL JAE S O ) PR A AT DRI o e 10 P TR SR FL U T R i Y P S P S PR AL E (A e
RERLOP L. WS RER 7-2, 1 AR U HUREE

FE A REC 3 AT RESC 4 THER A USRS 1 RMS HIJRUAUEEAR HE T . O FL JER S R A0 (L RE M8 Ah BRI 6 P U

2
Vour % (VIN(max) - VOUT) 3)
VIN(max) X LouT X Fsw

1
ﬁx

2
I1(rms) = \/1 ouT t

louT(ripple
Iy (peak) = lout + % 4)

TEBESFERRAET , BB R AT e G S8 F R R RS | DRI, e B A H it o F O PR 1) 25 F T 0.
FEL VAT I R RG2S B B 2 4 o
7.2.2.2.4 3 ST

PR S , MO L AR . 7E D-CAP3 =il U |, BES S — A AT 5 2 i B
N, R K E S S R BEStEfe. R 72 A8 TR B ATEE. WMEBRRSEAIEY
KA ESR , BN HEAFERRAE K ESR A2/ VouT(ippleylouT(ripple)°

# 7-2. ZYHUHE

Vour (V) Fsw (kHz) Lour (MH) CouTt(min) (MF) CouTt(max) (HF) Ree (kQ) Crr (pF)
5.15 560 1.5 88 198 1 470
5.15 920 1.5 44 88 1 100
7.2.2.2.5 A BEFHEHT

IRAERIF , TPS513885 75 EAE AL JEMI NG VIN A SN LM% , B FH A AA =
THEPT R A NN B

Cove\ = lour XVour (5)
IN(min) = Vin(ripple) X VIN X Fsw

s MR 5

T @A N B LS VIN A HFRFR 44uF/35V 1) i X5R 8¢ X7R fii N LHEH AR . BINHEA LR LEie
FEL R 0 20 T e i N PR T o L 2 2 P S0 PRV AT {1 06 2K T I8 R R e K N B S . Al i RE R 6 it
HA NSO IR

Vour (VIN(min) - VOUT)
I =1 X X 6
CIN(rms) = foUT \/VIN(min) VIN(min) ©
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7.2.3 [/ H2E
K722 K717 SHTE 7-1 BB . Viy=12V, fgw = 560kHz , Ta = 25°C ( BRAESH U )
100 100 — =
1 | =
d /‘% 90 // zd
95 > X 80 J ,:, '/
/;7" /// /
= 7 < 70
2 9 at < /
g 2 60 /
k5 g /
£ 85 g 50
w
40 -
— VN =5.5V
80 — Vin=5.5V 30 — V=12V
— Vin =12V VN = 19.5V
VIN =19.5V 20
75 0.001 0.01 0.1 1 1015
0.001 0.01 0.1 1 1015 I-Load (A)
I-Load (A) &
7-3. BF ik (OOA)
B 7-2. ZF ik (ECO)
600 600
550 500
g 500 g /
7 450 / 7 400
g 400 g 300
L / [ /
2 350 2
£ £ 200
S 300 =
) @« /
250 II 100 //
200 0 1]
4 6 8 10 12 14 16 18 20 22 24 0.001 0.01 0.1 1 10 20
Vin (V) I-Load (A)
B 7-4. FFRMBSMANBEZ FFIRER , loyr = 6A & 7-5. FFo R S5 RERZEHR R (ECO)
5.22 5.22
— 0.01
—_— 12
5.2 5.2
S s5.18 S 518
S 3
& L s
< 5.16 e S 516
2 2
g 5.14 3 514
5.12 5.12
— Vin=12V
— Vin=19.5V
5.1 5.1
0.001 0.01 0.1 1 10 20 5 9 13 17 21 24
I-Load (A) Vin (V)
& 7-6. SAIRIFE | Vi, = 12V/19.5V Bl 7-7. &Y , lour = 0.01A/12A
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: EN = :2V/div:
EN =-2V/div
............. P EN . VOUt : 2VIIdI
] . . .
BvouTi D|vouT - 'I
Bl B ~
‘ 800us/div ‘ 800Qs/div
E 7-8. ifiit EN f1JE3) , lout = 12A ’ 7-9. i@it EN FI2EHT , loyt = 12A
Vin =10V/div Vin =10V/div \
2/ BVIN Vout = 2V/div | N
e
B B
2ms/div ZOﬁs/div ‘
B 7-10. A%+ F VIN EFHHE3) B 7-11. #XTF VIN T REHCHT
IOUT =12A IOUT =5A

- Vout = 20mV/div (AC coupled)

 Vout = 20mV/div (AC coup)

.M/\J

ed)

I SW =10V/div

I

- SW =10V/div

._ﬂﬂF

1]

10us/div

B 7-12. fr R G0,

IOUT =0.1A

1us/div

B 7-13. i AR S0

lout = 6A
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Vout = 20mV/div (AC coupled) :
o . Vout = 100mV/div (AC coupled)
»|vouT P - s » .
SW =:10V/div :
Bswﬂ ﬂ F ﬂ ﬂ T
. . . Ey{IouT
v 1us/div —
Bl 7-14. SRR EUB lour = 12A E 7-15. BEASIBL , 0A % 12A
EiZFE =1.6A/us
CVout=5vidiv Y |
= +
Vout = 100mV/div (AC coupled? ot SV\/ — 10V/d|v o
MDA
: : 5 : H
Dw——r-ﬂ_-r“- B
S ' ‘ 100us/div |
& 7-16. BE&SMIN , 1.2A = 10.8A , Bl 7-17. IE¥ 21T 250 i %
JE2% =1.6A/us
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7.3 EJRMREIL

TPS513885 BE A BIF AT ERHEML A . fMAHEEEE N 5.5V £ 24V. TPS513885 j& — 3k [4 5 # 1t
e, EPNEYREE LUK TR E R L B A RERI R IE WIS AT . BN FLYE IR A S0E A T A S . R
SN HL S AR R 2 TPS513885 HLME |, T & iUd i — S8 BN AN KB E A . HAE N 100 F £ 4700 F,

7.4 7R
7.4.1 55

o AHER AT ERERERSE PCB A fmxt T se B g B e tE e 5 # £ < E T, PCB i 5N R Al gE ik
I B R B B AT AR . B S 3 28 IEARA TS |, PCB A /& A R SR E R 10 ¥t 0iE K A4 72,
Gh, BRI EMI PERELER KARE FE T PCB i) . 7EREEFEH I | o8 PCB IR i N 2
SN YR T BRI FR R . IR R RS BRI, R AT 2R R R T B AR KBRS R . X BN R
BHE SN ER SN IERIZET. B, SR ALz B | Jf B IR AR 20U AT G/ DABR (R 27 4
G

« KHIUZE PCB , LAFAT RIFHIAEREAEE R Z . it | [ B 20z B4R 3 35~ x 2.75 i~ THE M
J&JZ PCB.

o K EHERAERMELE VIN F1 VCC 28] |, IR RESER.
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101 BHEEEER
REEL DIMENSIONS TAPE DIMENSIONS

4 +‘|¢K0 <+ P1—»

olo & oo & O & T
o 0 &|l( Bo W
Reel l

| |
Diameter
Cavity *I 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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O 0O O O Sprocket Holes
I I
[ [
Q1 : Q2 Q1 : Q2
4-—--4 t-——-7--1-F
Q3 1 Q4 Q3 | Q4 User Direction of Feed
| w A | 4
T T
N
Pocket Quadrants
g E2p-3 wE | 5EK sPQ B ﬁ?ﬁw A0 BO KO P1 w Pin1
Exil EA (mm) (mm) (mm) (mm) (mm) (mm) (mm) SR
PTPS513885VABR | VQFN-HR VAB 13 4000 330 12.4 3.3 43 1.1 8 12 Q1
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TAPE AND REEL BOX DIMENSIONS

B bR e Bl sPQ | K (mm) | g (mm) | B (mm)
PTPS513885VABR 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
2.9 4"
PIN 1INDEX AREA—_|
41
3.9
i
1.0
0.8
1 ATL e e SEATING PLANE
00— 8 gog 8
o O o
+ © x ° +
Z5lalgld gz
<&5ls s 8o S| <
X2 X X X © X X X X
LT AN NN O NN N v
\T N ‘ ) j ©.1)TYP
e
(R0.244) I I I I
iy sl ]| ] ] EL
' BN . 2X 0.78+0.05
| ! i
T T 2x[.625 |
(0.078) s[] v [
0.000 PKG A T B B e e 2 P C
' i L T Loy | \“—2X0.02+0.05
2x.45 }**’f:’T’}+‘ l T
14005 ——_ | |
2X gggj Tl _E i i ‘ i\ ‘E—%f 1125
- - 13
& 0.1 [chB - l Co \‘ 1.5£0.05 .
0.0 [C : =1 Il (a1 meo.zs
f ) Y 0.15
(0.15) TYP o & 010 chB
% 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

!
o o)
~No® & A
= =.9 0 ) re) 0 =
X %293 S5 S 959 93 x METAL UNDER
X XxX=gg g > 22 29
T Y%YY OS¢ Ty 5T ¢ SOLDER MASK
I N N P P\
’ | SOLDER MASK
X (122 L u ,,,,, ‘ ,,,,,,,,, l ‘ OPENING
11X (0.2) 02. ; T i oy TYP
3X ()2 ] +) H @ ‘ )
2X ()1.75 —f—F— | K | 01.85
T I
' 3X ()1.3 | O ‘ ‘4‘7‘ 015
2X ()1.25 —F— ! ! Al 13
| (1125
B == L | (==
2X (1.5) i I i ‘ ‘ ‘ *
2X()0-457ﬁ*f*+fffjrw [ ; ; } 12 2X(0.3)
| | I }
0.000 PKG 7‘17;?::7: :777;)\7 + T: e l\‘ ()002
2X()0.125 — T - | ! !
4X ()0.377 ——————(+| Ll ® 19
31y | | ! ‘FF |
2X ()0.625 —it= P g
©@0.2)TYP /‘ 7777777777777 P\ i * 00.775
VIA 4 0 [to)
2X ()1.125 7{9 P ! S C_ [ Do
(R0.05) TYP \ \ | L 8X (0.2)
| !
01.9 J‘» e ﬂ D} @ 8X (0.6)
‘ 1
T 10T
n < [} 0 N N [} 0 wuv N~
N = =) < > S s ™<=
= S g S g S Z=C
b g g 555
N
LAND PATTERN EXAMPLE
SCALE: 20X
0.05 MAX r 0.05 MIN ﬁ r
ALL AROUND ALL AROUND -
METAL EDGE e SOLDER MASK
EXPOSED ~__ EXPOSED—— \
METAL SOLDER MASK METAL | | SOLDER MASK
OPENING R / OPENING
NON SOLDER MASK SOLDER MASK
DEFINED SOLDER MASK DETAILS DEFINED
4229588/B  06/2023

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
VABOO13A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

!
<
SOLDER MASK b o ~
OPENING = S =
TYP x S g
< o

METAL UNDER
SOLDER MASK

|
2X (1.45)
* 3
|
|

2X (0.25) 2

}
0.000 PKG § ——— — mdms = s

2X()0.125 — T
2X ()0.377 1 =

\ ,
2X ()1.125 ﬁ!} ! (11 )10 19x(0.2)
(R0.05) TYP \ \ N }

| 8X (0.6)
()19 4L | 1 | |
|
- .
3 2392 S8 2 2
= 2aeg s © 2 S
s 2 S

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

Samples

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 ® (415)
(6)
PTPS513885VABR ACTIVE VQFN-HR VAB 13 4000 TBD Call Tl Call T -40to 125
TPS513885VABR ACTIVE VQFN-HR VAB 13 4000 RoOHS & Green SN Level-2-260C-1 YEAR  -40to 125 513885 -

@ 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.

® | 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 TI 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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y PACKAGE OUTLINE
VABOO13A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA\
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©

R A R
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2X 558 o T ‘ ‘ i Eflsi,*l.lzs ]
0.1 |C|A|B Lo | 1.5+0.05
Qm%u {;‘ﬁ‘ﬁlﬁl 0.25 §
f T —2Xg1s
(0.15) TYP " & 0.1 |C|A(B
= 0.050) [C
+I
10 0.5
=} 8X 03
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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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EXAMPLE BOARD LAYOUT
VABOO13A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SOLDER MASK
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(0.5)
(0.9)
(0.95)
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2X (1.75) —F—F— | i (1.85)
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|
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@ ()1
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|
|
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@0.2) TYP /‘{7‘ 77777777777 — N ‘Tﬁ (0.775)
VIA e -
2X (1.125) /i S ! S ( i ) 10 P
(RO.05) TYP | | 8X (0.2)
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(L.9) ! —id Pa L 8X (0.6)
‘ f
: 0
5 & 68§ 8§88 & Goc
< S o =) o X o ¥4
4= T e= =e T ddy
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LAND PATTERN EXAMPLE
SCALE: 20X

0.05 MAX r 0.05 MIN ﬁ r
ALL AROUND ALLAROUND | |-= =~ METAL UNDER

\
METAL EDGE ! / SOLDER MASK
I
! |
I
EXPOSED ~_ EXPOSED/ \
METAL SOLDER MASK METAL | ! SOLDER MASK
OPENING — OPENING
NON SOLDER MASK SOLDER MASK
DEFINED SOLDER MASK DETAILS DEFINED
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
VABOO13A VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

<!
~
SOLDER MASK & & o = =
OPENING S -85 ¢ 335 89 58 2
TYP ¥ dee o eds sc se &
METAL UNDER do \ | | ‘
SOLDER MASK
TYP ] \
| [ | |
) ﬁ(ﬂ ‘ 11X (0.4)
p
@75 —— —{ - ‘ %‘ ‘
2X (1.6) : ‘ ‘ ‘
I
| e
(1.25) —— ﬁ ) i
I
2X (1.02) e 1
|
| 2X (1.45) i sl ‘
2X (0.25) 2 + j \
% R |
0000 PKG{ —— — ==~ -+
2X (0.125) — [\ ’*ZX«)B{)\ N
2X (0.377) 33 = + 0|
2X (0.625) —— —H - —F ‘ N
\ |

4 |
2X (1.125) N | (
(R0.05) TYP fﬁ | }
‘ — 8X (0.6)
(1.9) 4L | EEy. a i |

J/10 19X (0.2)

(1.4)
(0.9)
(0.665)
(0.45)
(0.45)
(0.665)
(0.9)
(1.5)

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%
PIN 3 & 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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