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o CC1, CC2, SBU1, SBU2 0.3 6 Y
Vio 1/0 &)+
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5.2 ESD 4% - JEDEC {t#%
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5.3 ESD 4% - IEC {14k

A ="717A
V(esp) W IEC 61000-4-2 (C_CC1, C_CC2) Befil i +8000 Vi
V(esp) W IEC 61000-4-2 (C_CC1, C_CC2) 2 e +15000 v
V(esp) R IEC 61000-4-2 (C_SBU1, C_SBU2) Bl +8000 v
V(esD) R IEC 61000-4-2 (C_SBU1, C_SBU2) Z2 i +15000 v
Vo)  |EBLOH—Y IEC 61000-4-5 (C_CC1, C_CC2) 'CECCGC;C;OO““S (c_cc1, +65 v
Vo)  |EBLOH—Y IEC 61000-4-5 (C_SBU1, C_SBU2) IEC 61000-4-5 (C_SBU1. +65/-35 v

C_SBU2)

5.4 ESD 4% - ISO f1#%

i ="717A
V(esp) W ISO 10605 (330pF. 330Q. C_CC1, C_CC2) Befilfice +8000 V;
V(esp) R ISO 10605 (330pF. 330Q. C_CC1, C_CC2) Z2 g +15000 v
V(esp) R ISO 10605 (330pF. 330Q. C_SBU1. C_SBU2) |4t +8000 v
V(esp) R ISO 10605 (330pF. 330Q. C_SBU1. C_SBU2) | Zeiki& +15000 v
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\4 AFTEIE VBUS 0 51 v
Vo B FLT 77 v FHRHUERL — v 2.7 55 Y
CC1.CC2,C_CC1.C_CC2 0 5.5 v
V|o |/O Eq-_',?’?
SBU1. SBU2, C_SBU1, C_SBU2 0 43 v
s CC1/2 IZFE AL, C_CC1/2 hbi i+ 2%
lvconn Vconn it ¥i. T, <105°C 600 mA
. CC1/2 I AL, C_CC1/2 hbifi i+ 27
lvconn Vconn it . T, <85°C 1.25 A
T, BV ERF OO B IR -40 125 °C
FLT 777 ik 1.7 300 kQ
S VBIAS =5 75 () 0.04 0.1 uF
TR st
e VPWR % it 0.3 1 uF
VBUS_LV =t 7445 ik 0.1 uF

(1) :’/T/*fiin?fE FLOHESEE T, FEMEE IR LT O IS B E SN COD I EAEL F9, AlliSh i/ ME RS K O Kl
ik, BB BIET AL —T v R T U R IREAENE N ET, RSN AIMEIL, RICRRSN R IMERB L O
kf‘ﬁ@""l&llﬂf&)éz ERHVET,
(2) VBIAS ECiE, B/ 63VDC ERaL T BUETY, IV F U R RO T AL — TS RIS B2 . 100VDC ks 7%
BLUET,
VBIAS =225 U OFROFZEMIZOWTIL, TVBIAS 20T 3 D& | 2SR TLIEE,

5.6 # (BT S 1EH
FNAR
P EC) QFN BifT
202
Reua B0 JE P~ D BT 43.2 °C/W
Reucitop) B ENSr—2 (L) ~DBHEHT 436 °C/W
Ress BEATRDNDIEAR ~ DB 18.9 °CIW
wr BEE DD B ~OFfE ST A4 1.8 °CIW
Wis PEATRHOHAR A DR/ T A— 4 19.0 °CIW
ReJcbot) PR BB — R (JEH) ~DEEHT 5.3 °C/IW

(1) TERBIOEHOBGEMILIED MU OV, [HERIB IO IC Ny =V OGN ILELNT 7V r—ay LR— MBS RLTTEEN,

5.7 ETHFHE
EAEEHEEFIAN (FrIRER D72\ RY)
SGA—H \ F AN BB BE R B
CC OVP ZAfyF
Ron CC OVP FET DA 41 CCx=5.5V, 1,85C 272 420 mQ

TAAATEN PRSI TNDEE,
e CCx %7213 C_CCx 7 GND ~D%4 /<
Conco A TS5 R 252 v ooxNecex = OV 4 1.2V, = 40 74 120/ pF

400kHz CHIELET,

T YRS TFUT NG ARG (T /3AAD

RD_DB SDSAT D LEDBAFE) Ve cox = 2.6V 4.1 5.1 6.1 kQ
TRy FYHIZ RD e‘:l_EﬂJ [ Ty g _
VTH_DB s FET oIS Ic_ccx = 80pA 0.5 0.9 1.2 \
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5.7 EXEE (FX)
AT ENEIREE RPN (RRZERIR DR RD)
RIA—F T B/ME i BociE|  Bfr

C_CCx (T 5.5V &#FIML£T, FLT B>
TH—hSNDHET, C_CCx ZHEL

Voveee CC e @ OVP Rl 7, 100mA £1f% CC FET ZHa6iL. 56 59 62 v
FET vy b7 3 5 LML £,
C_CCx |2 6.5V ZFIMLET, FLT 2
TAAT Y —hINLHFET, C_CCx DEIE
%
=17 FEELET
1
Voveee Hvs CC OVP DEATYZ R . C_CCx &3, 4% OVP BlfiEbsrs T %0 mv
439 OVP [
OFEFELET
C_CCx 75 COx £ T -3dB kg2l
ELET
BWon LT VT ROF L HHIE (-3dB) o VYTV R 125 MHz
W5, 50Q 27 4, Vem = 0.1V 75
1.2V,
1 A=}V USB Type C 7 —7 /L% Afi ]
Varaus_cc CC B> 0 VBUS ~0 ik it LT C_CCx Zhwh7 5L 51 v

. CCx (T 30Q DA FlE L £7

1 A—hkL® USB Type C 7 —7 L% {# [
LT C_CCx &Ry b I/ LET

o RYNTTIEBIE 7 \%
C_CCx =51V, VPWR = 3.3V, CCx
12 30Q DATTAEELET,

CC £’ (CCx) @ VBUS ~DELfE AT

V. S ep
STBUS_CC_CLAMP | ) o1 5 — 5 T2

SBU OVP AA{vF
Ron SBU OVP FET DA 4i#t SBUx = 3.6V, —40°C < TJ £ +85°C 4 6.8 Q

TARARCEIPPHES N TODLE,
SBUx %72i3 C_SBUx 7*5H GND ~DF

Con_ssu SEAiA L F R ST H A B A, NG spuxVssux = 0.3V 10 6 PF
4.0V THIELET,
C_SBUx (2 3.6V ZFIILE3, FLT &>
Vovpssu SBU "> @ OVP & BT —h&SNBHET, C_SBUX 2HELE 4.0 4.2 4.41 \%
R
C_CCx 2 5V ZFIMILET, FLT 223
TART P —h&ENHET, C_CCx DL
&
R ~
VovPsBU_HYS SBU OVP ®DERXT U A MEELES 50 mV

. C_SBUx ™17t [:439) OVP FlfEL L
A% OVP RIfH

DEEMELES

C_SBUx 75 SBUx £TD-3dB Hirlikifz
BWon TN RO HERIE (-3dB) HWELET, 7V RHIE, 50Q v A 600 760 MHz
T2, Vem = 0.1V 225 3.6V,

SBU1 75 C_SBU2, %7213 SBU2 76
C_SBU1 £ T, f=1MHz T/uA—2o%
HIELET, Vem1 = 3.6V, Vem2 =
0.3V, A—7"All% 50Q IZ#&8HL £,

1 A=k USB Type C & —7 V%A ]
LT C_SBUx #hvh7 o7 LET

. SBUx ® GND LDffiz,

40Q OHEHLLEFNT 100nF DFp /324
ZhdELET

o

1 A=}V USB Type C & —7 V%Al ]
LT C_SBUx &7y N7 Z7 LET, Avhk
SBU £ (SBUX)® VBUS ~04ifss % | 757 TBIE C_SBUx = 51V, VPWR =

T LI T T EIE 3.3V, SBUx @ GND DRIz, 40Q @
EHIEEFNIC 150nF DX 3 F &Rl E
LET,

XTALK JRAN—T

VsTBUS_SBU SBU £ @ VBUS ~DHE il 51 v

VsTBUS_SBU_CLAMP

Copyright © 2025 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 7

Product Folder Links: TPD4S481-Q1
English Data Sheet: SLVSH90


https://www.ti.com/jp
https://www.ti.com/product/jp/tpd4s481-q1?qgpn=tpd4s481-q1
https://www.ti.com/jp/lit/pdf/JAJSWS0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWS0A&partnum=TPD4S481-Q1
https://www.ti.com/product/jp/tpd4s481-q1?qgpn=tpd4s481-q1
https://www.ti.com/lit/pdf/SLVSH90

13 TEXAS
TPD4S481-Q1 INSTRUMENTS
JAJSWSO0A — JUNE 2025 — REVISED AUGUST 2025 www.ti.com/ja-jp

5.7 BRI (Fex)
HATBEREEHPIN (FFIZFRLR o2 RD)
RTA—5 \ AN RUME BME RocE| B

EREWRL)—/BHR

SBU F721% CC FET AU/ 5HET,
VPWR_UVLO Vpwr KEEYy 7T T VPWR |Z 1V ZFINL ., EIEEHELE 21 23 2.6 \%
¥

SBU 7214 CC FET B4 712725 % T,
VPWR (2 3V ZHIINIL, BIEAFELET
VPWR_UVLO_HYS Vpwr UVLO OEAT YT A . S5 B3 UVLO &375 FA% UVLO 70 100 130 mV
e

HIEL, EAT VS AEFHELET,
VPWR = 3.3V (%), VPWR = 4.5V
(e K), —40°C<T <+ 85°C,

| F AT ST sz | PR =33V, Ve oo 3.6V, COX b sl A
C_CC_LEAK C CCx Er o) — ik N7a—T 47 REET, C_CCx B> ~D U
- V—2 &z ELES,
VPWR = 3.3V, VC_SBUx = 3.6V, SBUx
v n7a—7 4 7REET, C_SBUx &
| TARAAZEN PGS TNDEED DY — & ERELES, SBUX il
C_SBU_LEAK C_SBUx t> D) —7 &l PSAT 2SI, C_SBUX 7 —F 4%
WREOFEOLGE | #ERIZFCITRDE
., -40°C < T ;< +85°C
VPWR = 0V #7-1% 3.3V, V¢ cox =
51V, CCx E>% OV IZg% L, C_COx & 1200 WA
DY — 7B AELET,
VPWR = 0V #7-1% 3.3V, V¢ _sgux =
51V, SBUx 2% 0V IZ#% €L, C_SBUx 720 WA
L~V — 7 EREELET,
VPWR = 0V $721% 3.3V, V¢ _cex =
51V, CCx E>% OV IZikE L, COx v 30 WA

lvpwr Vpwr O EIREHE 12 160 WA

3.2 WA

F A M OVP JREEDEED C_CCx &

| .
C_CC_LEAK_OVP LY T

FRAAH OVP RAEDEED C_SBUx &

| .
C_SBU_LEAK_OVP LY ER

FRAAH OVP RFEDEED CC B> DY
lcc LEAK ovpP

RS
i MBI BY — B IEL £
e - .. |VPWR = 0V. V¢ sgux = 51V. SBUx £'>
SAADS IREED X0 q e = o :
Isu_LEAK_oVP UT_/;ﬂ;; OVP RiEDLED SBU /0 % OV IR EL, SBUX B> ~DU— i -1 1 HA
- FMELET,
IFLT &
- TEIT = B SHI A=
VoL Low LU A BIE 'fr)L = 3mA, JFLT b ORBIEEREL & 0.4 v
EEREHRRE
Tsp_RISING BERFEDN S LR v MR 150 175 °C
Tsp_FALLING BERFED L TR0 vy M B 130 140 °C
Tsp_HysT IBFRFE S v M D B OERTY A 35 °C
- .
58 944XV UEH
F/ME AFME BAE =-77A
BRAVBLOERA7DIAIT
t VPWR UVLO D5 EnDruzins CC BLONSBU OVP FET 2342725 T 13 35
ON_FET D . ms
FlAlo
t VPWR UVLO DArh B2 7rz)ss CC 8L SBU OVP FET 3412720, 7 5.7 9.5 ms
ON_FET_DB YRS FUERBINA T 1225 E TORFE, ' '
dVpwr_orr/dt BIFA 7 CC BLWFET 24 71248 E TEH//NANL—L—h, -0.5 Vips
EEERE
CCx B> T OVP JHZE R, OVP 37 —hSTh5 OVP FET 34712725
tove_RESPONSE_cC ! 70 ns
FETORR,
t SBUx B> TD OVP JHEKEfH], OVP M7 —h&iCasb OVP FET 23471272 80 ns
OVP_RESPONSE_SBU P—
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58 94 IV UEMH (i)

&/IME AFME BKIE LA
¢ CCx BT OVP 1@ lF#], OVP 2398 L7-#%, CC FET R U T 0E T 0.93 23 ms
OVP_RECOVERY_CC DR/, CC FET ZIBVAL TRUM AL ET, ' '
CCx &> T OVP M, OVP 23384 L7=#% . CC FET 23 F U 20, 7
tove_RECOVERY_cC_DB VR T UG A 712725 T DR/ I, CC FET 2B TH O L E 5 ms
T
; SBUx E°> T OVP IR R¢E], OVP 2338 4:L7=%% ., SBU FET M FH U 12725 062 ms
OVP_RECOVERY_SBU £ TORYIFH, SBU FET ZIVAL CRUAAZLET, '
OVP 37 —hSHTBIFLT BV A7 —h&Sn D ECORM, FLT 07—k
tovp_FLT_ASSERTION KD 10% T4, C_CCx F/=ik C_SBUx Zfx Kk OVP ALva/Ra iz bk 20 s
INTFRELET, % OVP AL v a/L A B X DR & BRAG L E£7,
tovP_FLT DEASSERTION OVP % CC FET #—> A4 FLT v OF 7 H—ETOR, 5 ms
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5.9 ARBIEE

0 60 60
05 LU — JFLT
' ‘\ 50 |—— sBU1 v 50
- \ —— C_sBU1
15 \ 40 |—— | SHORT 40
o 2
2 \ @ 30 30 o
2 25 \ 2 i
S = 20 20 &
3
? \
-3.5 10 10
-4 k\.
0 — X 0
45
5 -10 -10
1E+05 1E+06 1E+07 1E+08 1E+09 -1E-05  -5E-06 0 5E-06 1E-05  1.5E-05
Frequency (Hz) Voltage (V)
5-1. SBU #Hiig 5-2. SBU O Vgys fEiRIRTE 48V
300 250
250 c_sBU| | 200 C_SBU
200 SBU | | 150 SBU
_ 100 ' |
S I . 50
> 50 2
o Py 0
I 0 = =
9 £ 50 ]
-50
LI ~ 100
-100
-150
-150
200 -200
250 -250
-4E-07 0 4E-07 8E-07  1.2E-06 1.6E-06 300
Time (s) -4E-07 0 4E-07 8E-07  1.2E-06  1.6E-06
5-3. SBU IEC 61000-4-2 4kV F5&i%H Time (s)
5-4. SBU IEC 61000-4-2 -4kV &k
60 60 100
/ﬁ\ c_cc
80
50 \/, 50 cc
60
40 40
N JFLT o < 40
2 30 cc 30 € <
) 3 S 20
ks c_cc 3 3
s ——— I_sHORT| 20 = 2,
10 k 10 20
0 Qﬁ_ 1 0 40
-10 -60
0 4E-06 8E-06 1.2E-05 -4E-07 0 4E-07 8E-07 1.2E-06 1.6E-06 2E-06
Time (s) Time (s)
5-5. CC M Vpys fE#kRE 48V 5-6. CC IEC 61000-4-2 8kV F5&i# T

10 BEH ST T 37— N2 (S B S RO &) 2585
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5.9 fARAIHE (Fex)

60

c_cc
cc

40

20

-20

Voltage (V)

-40

-60

-80

-100
-4E-07 0 4E-07 8E-07 1.2E-06 1.6E-06 2E-06

Time (s)
5-7. CC IEC 61000-4-2 -8kV S &gz
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6 FEHEEEA
6.1 1 E

TPD4S481-Q1 13, > 7 v F 7D USB Type-C R—MEHET A2 THY , 48V Vgys FfkiEF(R# L0 ESD
REEARUELET, USB Type-C T RIZZDE Ly FAV/NSN L BLOFEREHLD USB Type-C 7 —7 L7 7t
JIzkY . Vgus B2 % USB Type-C 2 7#HND CC L0 SBU B UAZE#ELET, 20 Vgys Bk AU MLy,
USB PD-EPR 27 E#iHO{R#A VR — 5725, CC LV SBU B L 48V HARTHILERHYET,
TPD4S481-Q1 1%, USB Type-C =x27%® CC1, CC2, SBU1, SBU2 "> 7 48V Vgys ikl ELL#ED 4 T
FNVEHELTONET,

IHIT, i — =034 9% ESD fEE7)5 USB Type-C A — MR 3 5I21%, IEC 61000-4-2 A7 AL
~)L ESD PRl LB T9, TPD4S481-Q1 1%, USB Type-C =274 ? CC1, CC2, SBU1, SBU2 ">/ IEC
61000-4-2 ESD i D 4 F vV Zfi L, USB Type-C a2 Dl ZRi# L £, 7z, CC BXLUV SBU
T4 ESD i B LU Vgys FLAEIRFEZ [RIRFIZ YR —H4" 51213, 55V DC #FADmEE ESD RN HE T,
TPD4S481-Q1 1%, 7 /A AN Ot B LR FET SEHEL THI{ET2JO0RGI ShvcmBE ESD # A4 —Fa i e

LTCWET,
6.2#ETOy /K
. Control Logic and
O;f&zgﬁr?e [~ | Charge Pumps B%VPWR
[]FLT
c_sBu1 [1 I TAT | [1SBU1
] clams [ L e
C_SBU2 | T4T L ysBu2
VBIAS
c_cc1 | TAT | {]cct
s L Clampe
c_cc2 TAT | []cc2
3SRp
1 VPWR
RPD_G1 El_ V\i‘ -
— D
RPD_G2 vy %)
6.3 HBERKEA

6.3.14 F+RIND Vgys ~DiFH5BELIR#ZE (CC1, CC2, SBU1, SBU2 K> ¥/(+CC1, CC2, DP, DM ¥
>) : 63Vpe &

TPD4S481-Q1 i3, USB Type-C =274 ® CC1, CC2, SBU1, SBU2 v (FE7=i% CC1, CC2, DP, DM )%t
L. 4 F¥ LD Vgys ~O 5w EER#EL TRl £7, TPD4S481-Q1 1%, C_CC1, C_CC2, C_SBU1\ C_SBU2
B2 T 63Vpe zLEETEE T, USB PD fEERIZHE- T, 48-V EfEIZ Vpys WX ESIN TV DA, B22% USB PD
Vpus BIENHDEEER T, Vys BIENIELL 50.4V L 50.9V £TAA LT TELHTZD, @1/&/1/17?5 DAL
(270 FET, EEA MRS AT D ARENEOH DY XL 7 R — b4 572, TPD4S481-Q1 1% 50.9V {H4k%
2B~ — UV ERER L, B K 63Vpys PR T DL ES TV ET,
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Vius ~DEREASUINTEAET DL Ry NS G Ao RLC LU0 7 33564 LET, RLC B Ok#H
MEWEA . a7 XK 2 (OB T BIEOV X7 NENET, Veys ~DEREA XU, 100 Eoa
T ONWTNOBEEMET AL —T 47 35L. DC L~ULdD 2 5L LDV KT 75>%§$Li*ﬂ ;OD%M’E
Vgus DM A~ M2, USB Type-C E'1C 90V OEEA RIS A E4 ERL 9, TPD4S481-Q1 (2|
ZOVXT %&&@?‘élﬁlﬂﬂ{% EREREDS N SV CUVET, IEC ESD fRi#ICEHEND X A4 —KI T 71, VBUS
SOIIEA RV X T EBIEL T T L, B2V X7 %H) 53V ICHIBRL 4, 512, TPD4S481-Q1 12K
SN EILAE FET 13 63V iFR THY., Vys ~DIEIEA XU MNEICRAETHHELI X7 IEE YR —RIT
%9, TPD4S481-Q1 1%, BIEZZ 7L 63V A D OVP FET Dbl ask izl ., &K 51Vpe DHRv 7 I/ &
HEIZED Vgys SOFIHAERY N T Z 7 AR NIHISELET,

TPD4S481-Q1 |34 —> A 7RI AMENE 70ns TIHEFIZHEIETT, SHIT, TPD4S481-Q1 D A7 Affl (CC1., CC2,
SBU1, SBU2)t> @ OVP FET DHRIBEMOELEIZ 7 DEESIL, OVP FET 234 71272% 70ns fHfgH 1 USB
Type-C CC/PD = b —ZZ@EH T BB L NERAIOICHIRLE T, axs7ZAlOELEIT 7 I RS
—> A 7D OVP FET, VAT MO EE I T 7 OGO ITESE L TEIEL ., Vgys ~D FLA& A~ MRFIZ
CC1, CC2, SBU1, SBU2 A3 AT HARN-ADL L% HBM AU RL Rz 97,

SBU OVP FET /3. SBU E'>d 012 DP, DM (USB2.0)t' s &4 7 ay CR# TEXAIOICHREI SN TWVET, —
ERODT AT LR A 1L, I RIZND KSR Vgys B 55 DP, DM B 8#& 42 Al REMED 5720 . DP, DM
E'L % Vgys ~DEHEA RN DIRE T HI LA AF A ET, ZOMREREREIZ, USB Type-C =17 X A5k L7 fe i Bl i
EEHAKIZTBHEAEICEASNET, USB Type-C =74 DP, DM B % Vpys f\@@fo\/m%%%Téiﬁ/\
C_SBUx t" % USB Type-C =74 ® DP, DM B/ (2255 L. SBUX B> % Vgys ~DEREA X MbIfi#ES LY
AT IT IAAD USB2.0 B TR L £,

6.3.24 F+ &L D IEC 61000-4-2 ESD {R% (CC1, CC2, SBU1, SBU2 K>

TPD4S481-Q1 %, CC1, CC2, SBU1, SBU2 £ H D 4 F¥ /LD IEC 61000-4-2 2 A7 LL~L ESD fR#%E
HLTOWET, = RO USB Type-C A —MMIi, ax7F Ny R —HF =025 REEOSH S ESD A<k
ZUNCIRGET D720 AT AL ~L |EC ESD {RFEN VL ETY, TPD4S481-Q1 (%, USB Type-C =17 X DA
W' MO IEC ESD fRi#A T 7 NT 7 THRAL TOET, 723, RPD_Gx B3 E@RIIZ IEC ESD EMEFFHE
AN, C_COx B CE LTV BEA . C_CCx BVt C_CCx EL 350 RPD_Gx Er O i L7, £
7-. IEC ESD #5108 Vgys MR 4 FIFIZ 4 —h95121%, CC #3108 SBU FA 12 63V DC M ED i /L IEC
ESD fRENMLIETT, ZOIIRRELRILTEDLT AT — FITJ%%/):. valIEiHVER A, TPDAS481-Q1 1T
ZOEAT OEELE ESD Ri#ELHAL THBY, AT LGKEHE DY IEC ESD LU Vgys Ff& Rl o il f7 0O HL % HL
— DT NAATHTZ T ZENTEET,

6.3.3CC1, CC2 :BE/FIRZFET : VCONN ZHZE {573 600mA #iifs

USB Type-C %7 XD CC B NI OMIEER RI-LET, 2D 1 DX, 77T 47 r—7 N ~DE IR TT,
Vgus 717> C 3A BOERZTTHE. £721% USB Type-C AR—FRA—/ 3= —RFF A1 (TX1+, TX2—, RX1+,
RX1—, TX2+, TX2—, RX2+, RX2-) 2 4256, 77747 7r—7 )V RRLE T, CC NEBEAMMBICHRSh T
%354 VCONN EIEEHuET, VCONN 1% 3V~5.5V O#ifld DC EEJETT, VCONN ZH R —rT 554 .
VCONN 7'/ AE B r—T7 2 1.5W OB N EMG TEARE1 2B L ET, 24k, VCONN EBJEL U2 T
T 273mA~500mA O ERHEPIITHIELET,

USB Type-C 7~ —h23 VCONN HIZHE s =41, TPD4S481-Q1 #fEHL T4 6. 2@ VCONN il
TPD4S481-Q1 @ OVP FET %ZiiidvE"d, L7z23-> T, TPD4S481-Q1 LT OO B A BT 5 L5k S THRY,
TUTAT =7 MIAHAARYERLD VCONN &£ A A3 201243V y RON Zfi 2 TVhvEd,

6.3.4CC T F/Ny T UHRHERABL, E/NTINTI/INAIADT v /¥y 7 URKRICH I

USB Type-C #3118 USB PD D EEARMKAED 1 DlE, ZOARIZ%T AT A ADOME—OEREL THATED
Z&, USB PD %% 7R—h% USB Type-C I %7 X1, fk 240W ZH7R—hL, E3D USB 2372 TIF EH TEA
DT LNENSA LT A AZE I MAE L ET,

Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 13

Product Folder Links: TPD4S481-Q1
English Data Sheet: SLVSH90


https://www.ti.com/jp
https://www.ti.com/product/jp/tpd4s481-q1?qgpn=tpd4s481-q1
https://www.ti.com/jp/lit/pdf/JAJSWS0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWS0A&partnum=TPD4S481-Q1
https://www.ti.com/product/jp/tpd4s481-q1?qgpn=tpd4s481-q1
https://www.ti.com/lit/pdf/SLVSH90

i3 TEXAS
TPD4S481-Q1 INSTRUMENTS
JAJSWSO0A — JUNE 2025 — REVISED AUGUST 2025 www.ti.com/ja-jp

USB Type-C 27X 13/ T UBREN T SA ZADME—DEIR TH LA ST Un *E(%L“Cb\“(% USB Type-C 27 #
MHT NARZEFRETEHIHNILET, USB Type-C &R T ¥ 747 Vys ([ZHE &M 5121X, CC B2 RD 7 v
Ao P EER L ET, 2nbHo RD #iHILiE . USB Type-C CC/PD =2 hr—F(Z W@éh(b\jﬁ—g«o 7-77L
TPD4S481-Q1 #{# HL T USB Type-C R —ha i3 255 . 7 /XA AWNERD OVP FET 1X, E/3A /LT NARIZHE
MBS TR EE | CC/IPD = bn—FDZ b0 RD #ifiz#eizk L £9, TPD4S481-Q1 ICEE G ST
WS OVP FET A 712730, TR AT NIREE Cil B E R EA R L3, 20720, TPD4S481 -Q1 iEE
ET RNy TY RD ZVE T BT ENEL ., @E/LE OVP (RELRIFFIZT R ANy T EE A RRICLET,

FyRANFUHR RN LER S . RPD_G1 E% C_CC1 B ZF#& L., RPD_G2 2% C_CC2 B NTF/KLET,
ZORERIZED . TR TIGIAT R ZD CC B i#iki LET, TPD4S481-Q1 NAREIR T, BILT X 725
RP A7 o PRSIV TWAES . 20 RP 77 7 HHiA TPD4S481-Q1 WD RD #2777 1712
L TR T UIRBE THEIRT X 7 205 Vpys AL ET, BN AT LB LT TPD4S481-Q1 @ VPWR £

i8R+ %L, TPD4S481-Q1 1% 3 5ms LANIZ OVP FET 42l 7 vR/3v7 U RD &4 7 (2L %, TPD4S481-
Q1 13 #NZ CC OVP FET #5224 I, WRIZT v R23y 7Y RD #f% L, PD 22 hr—7 0 RD 23584t
SNAHZLEHERL THS, TPD4S481-Q1 @ RD #fRELE1,

TRy T YE—RHIZ CC/IPD = b —ZIZ B A A28 G . 7>> CC/IPD = hr—7 73 DRP LU THERL S L
TWAHEEA, TPD4S481-Q1 1% CC/PD = b — @R A kG AR E X RIRH B A A 2N EE T,
F7o. REBEIROEE . CCIPD avha—J8 T R A\ T VP28 9 A ENEE T, TPD4S481-Q1 N EIRZ it
HwEhbE, 3.5ms LAINIZ CC/IPD 2 ha—T7d CC B u kL, IRICEF D RD Ty R Ay T Ui A RELET,
TPD4S481-Q1 N A 12725, Tﬁﬁ’%ﬁ’ﬁﬁ‘?‘é?‘:&)\ CC/PD =>he—Z® RD 7“/1/7“7‘/?&#25:‘5“‘% WZHERLET,
WIRT X 740 RD M H LW GA . Veus DMUIMTESIVET, ZOAXUMZED, Ny T U+ Ic B ESIL TN T
INARNLENDBERES, %@ﬂ’i% CC/PD = b —T7 B LN TPD4S481-Q1 mbE IR REINET, RIZ
TPD4S481-Q1 ™ RD ki ML . BT ¥ 72D Vgys EHHEL CoOF A 7N EBIIEL £,

CC/PD = hm—773 DRP IZER ESHL, TPD4S481-Q1 254 2725 HZ DRP MV ZBiAG L7256 . 2D DRP K7
JUXEIRT ¥ 72 L DA #ERi C&EH A, CC/IPD @ hr—77% DRP IS TS A PD 2 he—70D7
YRy TUEGTL L . TPD4S481-Q1 M A NI/ 5 £ TP A #eft LTOIRRBICHERF L £, 0@ iL% v
ANy T VEERFIC CC/PD = b —Z I ZEBIRZ G4 28R, CC/PD =i hn—F L [FIIFIC TPD4S481-Q1 (ZE 4 fitia
THILTRBRASNET,

TN —ar TTF R ARy T URENARER A RPD_G1 U BEIONRPD_G2 B %7 T RICH#ILET,
6.4 T/\A4 ADWEEE— R

% 6-1 1%, TPD4S481-Q1 DT N TCOMBET—FREZFHALET, L TORDIXNITRU N T 1 &48:THY . ZOMEI
%—k%f&%b T2 — O I KREBNIZHDHZEEEIRLET,

£6-1.TNNA R E—RE

FIRAA TR A3 ez
E—F VPWR | C_CCx | C_SBUx RPD_Gx T, FLT CC FETs SBU FETs
KEW, 7N A AT
Sy FUHH— | <UVLO | X X IR X PAATETT oFF OFF
Mol <
KB, 78 s ey
R OB | STV YH— | <VLO | X X C—C;:g = X A 4)//; 7| oFF OFF
£ b
wIRA 1 N AE=H . .
SPR £} | ZUVLO | <OVP <OVP X, A7 <TSD s A A
WAL . | UVLO | <OVP <OVP X, WA <TSD A A —H F F
EPR E—F VA
14 N5 71— RN 2 (DR B G P) 55 Copyright © 2025 Texas Instruments Incorporated
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R 6-1. TNA R ET— F&E (Fe¥)

TNAR B—FF AT H7
Tf VPWR | C_CCx| C_SBUx | RPD_Gx T, FLT CCFETs | SBUFETs
Py | Low (7 #/Vh
/ VLo | X X X, ifA7 | >TSD OFF OFF
e i TH—F)
Zantirte | CCEEER syvio | sovp X X, #47 | <TSD "°}/’7" ffjf ; Ml oFF OFF
SBUMBEIL | 0| x SOVP | X. M4~ | <Tsp | Low(TAh OFF OFF
RIE 7H =)
RPD_Gx #t
IEC ESD (=.; C_CCx I2fi \
ZEELREE | >UVLO | X X @Bk | <TSD Low (7411 OFF OFF
(M) & Rp 1A THh—h)
SN

(1) ZATiZ, IEC ESD H#ICED T /S A ADY OVP [ZBAT LTtk B EARF#EDHE T L, C_CCx LU C_SBUx B> DHEJEAEH DOFEELR
MRS, OVP REED T A ADREEEHHIL £,
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USB Type-C® is a registered trademark of USB Implementers Forum.
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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
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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.
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PACKAGE OUTLINE

RGR0020C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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

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

PLASTIC QUAD FLATPACK - NO LEAD
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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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