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6 40 B
6.1 MR

TPD4S481-Q1 J&— K H.:6 i USB Type-C iy RS 25 4F , AIHfit 48V Vgys kit Ik Ry 1 ESD f/H7. BT
USB Type-C 248 11 51 I 2 /N BLA74E AT & T (1) USB Type-C AL/ | Viays 51 I AT AETEE 28 A #5 5
CC 1 SBU 5|4 . HTXFh Vgys 5 FH1E , CC F1 SBU 5| T EALW M 32 48V HIE |, DLSCRREEAD PD
USB-EPR HiJE i A 32 211547 . TPD4S481-Q1 4% USB Type-C ##: 2% CC1. CC2. SBU1 i1 SBU2 3|
2R T VUEIE 48V V gus HEK T AR

AL | BT IEC 61000-4-2 Z4i4% ESD 147 , Fl T{54" USB Type-C i I 452 2835 7 i FH 7 7= 4E 1) ESD
. TPD4S481-Q1 4% USB Type-C i £:4%ff) CC1. CC2. SBU1 #1 SBU2 5| ( Bl USB Type-C % H:58 L1
Fra R 5] ) #ERk T PUiEIE IEC61000-4-2 ESD {47, b4k , CC F1 SBU £k i 75 ZREAL T 52 55V DC )& &
ESD &4 , LA S2FF ESD 147 M1 Vgys fE £ . TPD4S481-Q1 # ik T — ik ESD i |, B S5 %81F
W EBEIE SRS FET BrE TAE .

6.2 TR T HE R
. Control Logic and
O;gégﬁge [~ | Charge Pumps EqVPWR
[JFLT
L]
c_ssu1 [1 I TAT | [ 1sBU1
N e
C_SBU2 TAT L ysBu2
VBIAS
C_CC1 T I T | [] CC1
L e
c cc2 TAT L ez
RPD_G1 JRD
RPD_G2 E_]_
6.3 Fri: i 7

6.3.1 4 & Vgys AL /ELR# (CC1, CC2, SBU1. SBU2 5/#i5; CC1, CC2, DP. DM 5/ ) : Aii &
63Vpc

TPD4S481-Q1 A USB Type-C i£E#:#:f) CC1. CC2. SBU1 Al SBU2 5|l ( 8¢ CC1. CC2. DP £l DM 5|l )
PR 4 @i Vays MK I E (47, TPD4S481-Q1 fEfig7E C_CC1. C_CC2. C_SBU1 fil C_SBU2 3|l Ljiif 5%
63Vpc MHE . X—Z AR T HE | FO9RYE USB PD ¥V , 4 Veys WE N 48V i21TH! |, Vgys HLIE L
VRAE IR EE ST BRI USB PD Viyg HLIE &5 THE % 50.4V I 50.9V. g 7 REkH4H i 4 T fil B AR T
% , TPD4S481-Q1 W T ik 63Vays M IERES) , (ILLE 50.9V MHEER 2 FBA .

HRE Veys MLEFHAER , T RHIER SR RLC Joff , &P AEREIIR . Wik RLC HuE By R , T
ERRS b ML RIE R E R MRS H o W SRR BT LR AR AE Vgys MBS ST IR A8 TR, IR
Bk L LR A OB % . X EWRFEAE Vays FLEGEIFHIE , USB Type-C 5l Al L mT gt BLE L 90V [ H
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Jk. TPD4S481-Q1 WE 1 HER IR hRER M EIX AR IR . HIF IEC ESD fR I M AL th 2 4E Veys M
BT IR RS F s, TR U (B R4 IR 7E 2 53V, BEAL , TPD4S481-Q1 N #iAE it [k R4 FET Al
5% 63V HJk , FILAEHS K2 Vays FLEEFAF 1 E I A ISR BT . i T HA RS QUi R R AL A 63V i
OVP FET 4145 , TPD4S481-Q1 nJ Ab B IAGH#A L T iH53k 51Vpe 1 Veys M B IAGH IR F 1T

TPD4S481-Q1 HAG MAUE Ay 70ns [¥#E56 CWrinf 18] . gt4h , TPD4S481-Q1 &4l ( CC1. CC2. SBU1.
SBU2 ) 5| HIf) OVP FET Z 53 7 A4 s A AL , LUEFE OVP FET SKIif 70ns [RIFE AN , #F—BR#| USB
Type-C CC/PD &l 23 TR SZ W R RE o JEFE2SN F R AR, . B B P oe Wi (B9 OVP FET A1 R Ge il i £
RARZE S, Hfk Veys F A CC1. CC2. SBU1 Bt SBU2 5| il L fI R /17K F AT HBM H44:.

SBU OVP FET it MRS EFRY DP. DM (USB2.0) 5181 , ARy SBU 51 . T i&E#H8s h ol gEA7 (i
SOKIT SR Veys 512 ZE DP. DM 5, Kt —2 2G50t A G i a T4 DP A1 DM 5| {952 Veys %
AR B . X AR PE TR A L % USB Type-C %42 28 31 ik B S BB K 15 00 .t SR AR 47 USB
Type-C iEH:2% L) DP A1 DM 5| jii %5 Vgys HEEFA-HIM |, 5% C_SBUx 5| %3] USB Type-C #EHeds
f) DP. DM 318 , J-¥ SBUx 5| IZEE: 3 KRR 212 Veys FEE F R USB2.0 5] .

6.3.2 4 1FE IEC 61000-4-2 ESD {##” (CC1. CC2. SBU1. SBU2 5/ )

TPD4S481-Q1 ££ % 1 % CC1. CC2. SBU1 1 SBU2 5| i) 4 @i IEC 61000-4-2 R4i2 ESD R, i
77 i L) USB Type-C ¥ /5 22 2 4t 2 IEC ESD frY" , AR L F P #8458 F HE AR I AT REIE B 1) ESD HAF
RO IRYT. TPD4S481-Q1 £ /M0 SR 1414 USB Type-C #4485 1 Fr A ki 51 il IEC ESD fk
o iEEE , B RPD_Gx 5l HIEA Hatseft IEC ESD fR , (A 4'&f14i#% C_CCx 5l Ikt , C_CCx 5l
2 NA LK RPD_Gx 5| Ry . b4l , CC Hl SBU £kt 75 Z A A Alfif 52 63V ELIiiI =ik IEC ESD R4,
LA S RF IEC ESD M1 Vgys FLES GRS ; 173 EBUA 20 LA R T7 RAR D RERS IR B IX M fR 4. TPD4S481-Q1
R T IXAER K s ESD fRY, Bl RGE BT A G AT AR BS54 rhisi &2 IEC ESD Al Vpys FLER R EK

6.3.3 T/ 4L BEARE 600mA H 17 CC1 FI CC2 i1/ {R# FET %7 VCONN H )it

USB Type-C %44 L) CC 5IHEAF ZFiThee ; AR —NIgeR NGRS IR, HFELE Vaus £ei% H&
Bt 3A FIHR B USB Type-C i I d i ml 28 % ( TX1+. TX2 - . RX1+. RX1 - . TX2+. TX2-.
RX2+, RX2 - ) i, FEAHIEHELE. 24 CC 5l N E VAL IR | 1% 5] JFK N VCONN. VCONN ZiEFElN 3V
% 55V [ EHEENE . W SE VCONN |, F#i{% VCONN #2477 Refg o4t 1.5W 1 ; XA T Hi
JEEEIE 273mA % 500mA 2 1] ( 2: B AARHGRT VCONN HEH ) .

2 USB Type-C it 1B & & VCONN J£{# ] TPD4S481-Q1 i , Itk VCONN i # i 4 TPD4S481-Q1 () OVP
FET. it , TPD4S481-Q1 & it AR A IR el | JFBA L MKH RON |, PUE A IR B 45 $2 BE 75 JUA% 1
VCONN Hi %

6.3.4 £Ei CC L {7 H A /T T U B 5 12 25 7 1 H MU B W T 6

SCHF USB PD ) USB Type-C 4% i — A B R 2 REWE VR sl i s SR A ME— i, =4 USB PD 1) USB
Type-C EZARREM I ik 240W TR, Na0g R MREEh B &ALl |, X2 DLRTAE A% 48 USB &R 8 ik
KLY -

24 USB Type-C I 3% 2 H il £ i 50 4 i — PR | 75 1 AR 18 2% Rl 76 L yth B )RR (5 RS USB Type-C iE 4%
RHETARE. N T ik USB Type-C HIEERL 2G5 7E Vgys LAt , RD N fH 28 0% HAE CC 51 E. Xt
RD HIBH 2818 % & 7 USB Type-C CC/PD #xfil#s . HZ , 2 H TPD4S481-Q1 k&4 USB Type-C i [
i, BSEERK) OVP FET S/ EN K &% M | FRE CC/PD 44| 2h ix st RD HFH . 24 TPD4S481-Q1 %
HLI , OVP FET 22 , AELE it F fEFE R 26 T It FE IR . Rk, TPD4S481-Q1 SR 1 i . Hth
Jor RD N HEFH A, DAELE AT H F it 78 v 0 TR R SR i s L R OVP (-4

WERFECHETC RN | 5% RPD_G1 5| 45 H#:% C_CC1 5| , 3% RPD_G2 5| j#4H#:% C_CC2 511, b5
BN T HE Ll HE P 2 i R B R8s CC 5. 24 TPD4S481-Q1 A& FHi H RP b4 Hi BH 28 ZE 2 3 Ha YR & A 25 16
I RP 47 HLH 282 0% TPD4S481-Q1 ity RD FELFH#ZS | JF A5 e e jth i ERE RS 0L T, ] DU H i
TERCAE A Vgus fHEFL . 4 RS0 HLE K & 4L )8 3] TPD4S481-Q1 ¥ VPWR 3l |, TPD4S481-Q1 £ 7E 3.5ms
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S5@H OVP FET , AR5 XM L dith RD. TPD4S481-Q1 & 454§l CC OVP FET , ARG GH T H
Hith RDS , DUAfifR PD =45 RD 5 & & s , 2R /5 H R TPD4S481-Q1 111 RD.

U SR AR AT Bt TC FE A R A CC/PD il 3 ee | JE HLUn Ik CC/PD = #I23 & A DRP |, ] TPD4S481-Q1 470
7t CC/PD #xil %% Lz prek[FImy b . FIFEE R |, AR LR, CC/PD % il %% th 2 %% 75 H JC v H b FLFH
¥, fEEHJS , TPD4S481-Q1 £1F 3.5ms W2 CC/PD 22/ CC 5l , SRR H EH B RD T Bt
FH#%. TPD4S481-Q1 Hja)a , T 2 RIE CC/PD =48 RD FHiHFHES , DIORFRER: . Wi G R8s Rk
M2 RD , WWFF Veys. BLFHASIERMEEALREN T VIR & & B, Wi E CC/PD 4 i 3% Fl
TPD4S481-Q1 [MHLJE. SRS , TPD4S481-Q1 [f] RD HLPH & 58 |, IFIEH R IEERC A1 Veus AR A 8%
PEIH

R CC/PD #=H#3Hc & F T DRP J:1E TPD4S481-Q1 Sl A iH3E4T DRP Y4t , 1% DRP ) J5ik 5 i
TEFC SR FRERE . W CC/PD #5411 23H & H T DRP , PD 4% #3 iJC H e jth e PH 28 th T B2 5% | JF HLx s A [ 2%
S—HIRFEREE | 5T TPD4S481-Q1 JF)d . H7E b EFER AL TN CC/PD i #e it i | 38 ¥ i [R] if
9 TPD4S481-Q1 11 CC/PD #5Hi| #8 it e Sk SE B AT M o

ARG R BT TP AN T E s A e B, 15K RPD_G1 Al RPD_G2 51 i .
6.4 2 DR

# 6-1 M7 TPD4S481-Q1 T A ThEEM . FTRAFX" " TR"E&M |, BZEMAE T 4RI e, BAE
HHE 2 1) 0t e R AU Y6 B

x® 6-1. AL
prymemarey SN ot
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P s N " "
Emmmg | Eamw | OO X X C CCx X e % -
# ELE i'tSPR SUVLO | <OVP | <OVP | x, @m#lli | <TSD FibAS TIF T
O b EPR|>UVLO | <OVP | <OVP | X . @il | <TSD EA T 9
Bzt
o T (| "
socw | >UVLo | X X [x mx | >sp | TR LR i Kb
&M | CCEAM | >UVLO | >OvP X X, bl | <tsp | T (EE) 1
MR )
SBU 1L . T (| »
i SUVLO | X sove | x ma | <tso | ET O % S
R
i1 IEC ESD RPD_Gx 4 .
BI%MEES | >UVLO | X X Fes arsp | MMBT CHOE %
(1) (1) C_CCx, 0] BNAER )
Ro Gl

(1) IATHIR T SEEMEN OVP [ IEC ESD rhiti L4 I H C_CCx il C_SBUx 5| il Lo CRE 2 H EH BE PG |, ST
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PAR R h BE BANE T T1 e, TI AR AEm R e 8k . T f% 2 st e oot
@A HHNE , PURIAEAMINR B SeBL AR A R DI fE

7.1 MAER

TPD4S481-Q1 )y USB Type-C ##:%:f#) CC1. CC2. SBU1 1 SBU2 7| Jil#ft 4 @il Vgys ikt B4R | I

N USB Type-C iE#:#5f#) CC1. CC2. SBU1 il SBU2 5| il 4 j#i& IEC ESD f#4". TPD4S481-Q1 $2fit &

I RGRY IR LERE IE W 1 R StiatT . PL RN B8 7 W] IE A ks TPD4S481-Q1 #5131 USB Type-
C A&,

7.2 AR A
U1l
LDO 3V3
24 vPWR ne 22
_L VBIAS
Cl1 19
35V 100nF 16 17
GND —_
CClI GND 12| cc1 c_cct |4 C CCl
RPD_G1 (/—|I:GND
CC2 11| cc2 c.cc2 <">g C CC2
RPD_G2 [+&—|l:GND
S 5] SBUL C sBUT [i——— 3
4e{ sBU2 C_SBU2 fad—— =200
<Rl 8
$90.9k GND —=
GND 18
o | — GND 3
FLT Thermal_Pad
TPD4S431QRGR —
GND
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——Cl1 19
1uF J—c2 ME
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GND —
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CC1 C_Cc1 23—7
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7.2.1 &R

AR 7RI T USB Type-C DRP i AR ER | %05 D Hd 4% USB PD HFS I N 240W. TPS2674x-
Q1 HT&¥# G H DRP i1, CC A1 SBU 5| JHIER% 5 /x4 Vbus g S F. {HH 240W FEHE |, Veys M TAEH
JE N 48V , IXE R CC M1 SBU 5| IGEWLIH % 48Vpe K. N T i/ USB Type-C B85 [ IX SR TR | X B
{7 TPD4S481-Q1.

“YEFSE FHIH T TPD4S481-Q1 #Wit &3,

RT711. &%
WIS ~ME
Vgus AFR TAEHLE 48V
CC F1 SBU 5| i) Veys %125 22 63V
VBIAS Frff L2 0.1uF
TG HL I 7S 240W

7.2.1.1 EPR #iFER
TPD4S481-Q1 5 PD &l #34s &4 , Al7E USB-PD EPR F#2 L T IhAE -

© EPXF Type-C 44511 CC1 A CC2 5| | B H#5 i 42 it VBUS Jilg Ry

o EPXF Type-C iEH:28 1 SBU1 A1 SBU2 7] Jii#2 4k VBUS FE BSR4 .

o ARSEEL TR DIRE | W OviERER] Type-C iEH:4% LQD 51 PD 2 S04k I F Bk $2 1t VBUS %
BRI o

+ ALK EPR SOKHUERE Ry PD #4138 VBUS 5T AR B e .
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7.2.2 EH TR

7.2.2.1 VBIAS HA#ER

177 5.5 & prik |, VBIAS 3 7 48 FH A 2 HLE 270 63Vgys A RS | @] 100Veys HIHLZ 2% . VBIAS Hi
A5 TPD4S481-Q1 P ERHE R A g AR B A AL B . IE )i B B2 A VBIAS 5] % #:3] C_CCx
C_SBUx 5. Btk , k4 48V 1) Vgys B FAFRS | VBIAS 51 HH B 5E T 48Veys 82 IE A B 8 15 4
JE R . A, fE Vaus R SEFIE] |, PR AT AL S8 AR IA R 48V R BRI , il At S8 C_CCx
A C_SBUx 5| HIZFE T 96V M. AN, WH WA &% C_CCx Ml C_SBUx 5| il I ¥y fi K FR#I7E 63V /£
o HI, B 63V AR | LI VBIAS LA BIE Veys 51611 118 A 2 IARIA .

FYAE A 100V X7R 8 RIE— Dt A S B AIVERE . HsLPr 2 gs LRI , EAES T, H
HMEHRZE | Veus HEKHS RLC HESTF IR B K. 100V X7TR H&E2S HA B O RFFEAEeE , Ak ie
TPD4S481-Q1 & Vpys %8 M IH ] B A H P EE
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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 ©)
@ ©)
TPD4S481TRGRRQ1 Active Production VQFN (RGR) | 20 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 45481

@ 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.

® | 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.
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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 —>| AO |<—
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 O O O 0O O 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)
TPD4S481TRGRRQ1 VQFN RGR 20 5000 330.0 12.4 375 | 375 | 1.15 | 8.0 12.0 Q2
TPD4S481TRGRRQ1 VQFN RGR 20 5000 330.0 12.4 375 | 375 | 115 | 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 11-Aug-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPD4S481TRGRRQ1 VQFN RGR 20 5000 346.0 346.0 33.0
TPD4S481TRGRRQ1 VQFN RGR 20 5000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGR 20 VQFN - 1 mm max height

3.5x 3.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4228482/A
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PACKAGE OUTLINE

RGR0020C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

3.65
. 3.35
PIN 1 INDEX AREAJ ggg
j 0.1 MIN

(0.13) #— %

SECTION A-A
TYPICAL

T
n

0.00
ﬁ 0.2) TYP
EXPOSED ‘
THERMAL PAD A\ A o
5 | 11
___ 5 (0.16) 5
B~ - I 4 J‘ o
DO | —g D
SYMM 2 e
2x[2] T e—PpoH—+-—+=—-+—(G— [205+01 D
ts | .« 5
16X | i
I 5 | v b
1
15 0.30
napaal ] :
PIN11D—" 20 | 16 o 01@ [c[AlB
20x 93 — 0.05()
0.3

4225699/B 05/2020

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.

i
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EXAMPLE BOARD LAYOUT

RGR0020C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD

‘ 16 SEE SOLDER MASK

DETAIL
T i 1T — "~ —- T
|
20X (o 24) 1 [ . | | (—b 15
L <P (2.05)
16X (0.5)
SYMM

T T -—¢ 3.3)
(0.775)

(R0.05) TYP
@o2ytY"P—" | +A—-t+1-+—t—t-+—-—-—-—-—- _1

VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN
0.07 MAX
AL 07 MAX ﬁ r ALL AROUND r
; \ METAL UNDER

METAL EDGE SOLDER MASK

.

I
I

x /
SOLDER MASK EXPOSED !

I
I
EXPOSED METAL ‘ \NSOLDER MASK
OPENING METAL ! OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225699/B 05/2020

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
RGR0020C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

r——’— (0.56) TYP

20X (0.6) ﬂ B» - ~D» 777777777 —

j— |
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|
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|
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‘ = 4X (0.92) =

SYMM
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|
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(3.3) J

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 21
81% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4225699/B 05/2020

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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