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TMUXHS4446-Q1 ZEFNZY USB-C 10Gbps AT X FF £ 4 5 F 5
1 %5 3 A
o TJoUEX A USB-C X B2 i E H4s , Al USB TMUXHS4446-Q1 J& — 7k 380 m) TE IR 28 Xl I R 5
F1 DisplayPort 155 2 [f] {]## LXHR (Xbar). Z#FH T @ik USB Type-C ( #HF5
* XFFUSB 3.2, #F ik 10Gbps (4 2.0 1) ; N USB-C #11 ) £ USB 3.2 Gen2 ( ik ) fl
Y ¥F DisplayPort 2.1 , 4} iE# % =15 10Gbps DisplayPort 1.4/2.1 ( %15 10Gbps UHBR10 ) 1552
(UHBR10) Y . Zas e vl Y A T DisplayPort § B iE fY
o SYRSRE ENUFRI S AEI 2R R HEE &% SBU {25 . TMUXHS4446-Q1 ¢ 3L &
* -3dB E/r7 % : 9.5GHz (CMV) il N OV & 1.8V HZE/SIRIFEAN OV =
L) Y R 1800mVpp MZESES . HiGMN CMV R EL AT # {friE i
- HASFE = -1.6dB ( 5GHz i ) FHE BB TE 7EHE N HA R VS B AR AT
- FIBRAE = 1808 ( 5GHz Y ) TMUXHS4446-Q1 12 &K1 70 VFIE AT RE I 5% | fi
T OV E 18V ISR (CMV) S B IREAARMITOR , IF BIVFR2INH 5. %
* HIBR CMV BRE N SLORAE R A | YRR (B T S
© PRS2 VBUS g fiflin 6V #IR SBU 51 (R TIRL. TMUXHSA446-Q1 1085 H {3 5 A 2
* HBIL GPIO Sl 1°C HEATHCE TR 4 HIUCTR | TS0t 66 (6 25 400 Y SR R
« [AIRFSCEE 1.8V H1 3.3V I2C
. WHERE Vg : 3.3V TMUXHS4446-Q1 H. A5 T 2% T/EIE EV5H ( -40°C
o TYEIh#E : 340 A % 125°C) , & &Z MR N , AR TV AE ] 5
o ARFEHLINEE - 0.5 0 A (5 ) 4 FH 1
o PIRKNREHIESEVEHE - -40°C & 125°C B E
* XH 3mm x 6mm QFN 33 Py ) R
2 mﬁﬁ TMUXHS4446-Q1 | RET ( WQFN , 40) 6mm x 3mm
- T AR (1) HRAHTMAE, wSAW0,
e @) RS (K x 58 ) JobRARME , SEEAEII (WER ) .
o B ENAETE A
RN
/ Central Infotainment System Remote USB Module \
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T HFEE et 1 B3 FPETEI oo 9
2 B s 1 6.4 BEIRERETR oo 10
B e 1 T R E RIS . ..ot 14
BN T 1 - TR 3 T R B e, 14
B B ettt ettt nenn 5 7.2 BUREFH oo 14
I B B a1 [ AR 5 7.3 BRI oo 16
B2 ESD ZEZ oottt ettt 5 T T R ettt nenene 16
5.3 I IB AT 2 ettt 5 B A TR I e 17
B PP BEAE I e 6 B R S et 17
5.5 B M e 6 8.2 FEUS SR TE TN .o 17
X = e = ST 7 RIS =3 VT 17
BT FFEREEE oottt 7 B T et 17
5.8 12C I AV e 8 8.5 B s 17
5.9 BUIRVERIE e 8 8.8 ARTEZ e 17
6 FEAHBEI oo ST X2 SN 531 sk Tun SO 17
BT IR ottt ettt ettt 9 10 M. BERAITIMEE ..o 17
8.2 THEETTHERE] oot 9
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op
4 5| A B IIRe
N -~ o
L & 2 o 2 2
& €8 6 z & &
o o o O o O
| I ] I | I ] I | I ] I
IR T T U L UL W S
MODEO I 1 34 CRX2+
_—— o (2] [} N~ © w0 - =
| _ < o0 [32) ™ [32) ™ ——

DP1+ || 2 33 [_ | crxe-
pP1- [ 13 [T : 32 |_ ] vce
| _ | —_—
vee |14 : 31 | cTxe+
| _ | —
pP2+ | 15 : 30 || cTxe-
| _ | —_—
pP2- [ 1e : 29 [_] vce
| _ | —
vee |17 Thermal : 28 |_ | ctx1+
| _ | —_—
pP3+ | 18 Pad : 27 1| ctxi-
| _ | —

DP3- | 19 : 26 |__| vcc
| _ | —_—
vee |11 : 25 [ ] CRX1+
| _ | —
ssTx+ |71 11 : 24 || CRX1-
| _ | —_—

SSTX- | 112 \________ 1 23| vcc
MODE1 |__I 13 22 || sBu1
| _ e e - e 2R
A | a0 T 21 (] sBu2
R
p g gty gyl
% ;2 >|< % >+< >[< Not to scale

o x r g 2 2
) ] < <
%] n

B 4-1. wEHER K RET 33 (40 5[ QFN — THHLE )
% 4-1. 5| HiTheE

)1
e Y
B w5
DPO+ 39 HS /0 | &%l , FiT DisplayPort DPO [k % 4> IE 5 5
DPO - 40 HS 1O | &%l , Hi ¥ DisplayPort DPO it 2 43 i 55 5

DP1+ HS /O | &% , AT DisplayPort DP1 1=l % 4 IE(5 5

2

3 HS /O | &4 , H-T DisplayPort DP1 [l 2 /> 145 5

5 HS 110 | &%l , F1-F DisplayPort DP2 [ mifi 24> IEf5 5
DP2 - 6 HS /O | %%l , i T DisplayPort DP2 [fjEiifi 24 f1 (5 2

8

9

DP1 -
DP2+

DH

Il

Il

DP3+ HS1/0 | &4l , T DisplayPort DP3 @il %4> IE{5 5
DP3 - HSI/0 | &% , T DisplayPort DP3 [Jimif £ 4> {55
SSTX+ 1 HSI/O | R&M , AF USB TX 5l sk 240 EfE 5
SSTX - 12 HSI/O | &% , T USB TX 5l MM mE % 4 155
SSRX+ 16 HS /0 | &M , AT USB RX 5l I sid %/ IEE 5
SSRX - 17 HS /O | &%M , AT USB RX 5| I sl 2 4y 115
CRX1 - 24 HS /O |i&ER:#el , F-F USB-C RX 5l I EiE 24 fuf5 5
CRX1+ 25 HS /0 |i&E#:43M , F-F USB-C RX 5l &idZ 7y IEF 5
CTX1 - 27 HS /O |ZEH23M , T USB-C TX 5l s 22 43 M5
CTX1+ 28 HS /O |#E&:3M1 , F-F USB-C TX 5l A %4 IEfE 5
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Gl
20 VL
2R WS
CTX2 - 30 HS /O |i&#:8eM , FIT USB-C TX 5l Bl s 240 1145 5
CTX2+ 31 HS /0 |i#E#:23M , FiT USB-C TX 51 EE % 5 IEfE 5
CRX2- 33 HS VO | 4380 , I T USB-C RX 5l iy i 2 43 i f5 &
CRX2+ 34 HS /O |i&E#Esem , FIT USB-C RX Bl &l 4 IE(5 5
AUX+ 19 LSI1/O |&4M , JI-T USB-C SBU 3| fiFIfikiE SBU {55
AUX - 20 LSI/O | &% , FIT USB-C SBU 3| HIFIfki# SBU {55
SBU1 22 LSI1/O |33 , T USB-C SBU1 3l BlIff k& SBU 155
SBU2 21 LS1/O |i#&sEasm , T USB-C SBU2 3| k& SBU 155
MODEO 1 il ik
CTRL |MODEOQ =1, I2C ¥t
MODEO = 0 , jliid CONF[2:0] #:4T GPIO 55| 45
MODE1 13 12C 14 f1~F i (MODEO = 1)
CTRL |MODE1=0, 1.8V I2C &% F
MODE1 =1, 3.3V I12C ;BT
CONFO 35 CTRL GPIO #%# (MODEO = 0)
RV 5| R TT SRR B i Hl . B IRVEANME B | BB ARy .
A1 12C %4 (MODEO = 1)
CTRL larmemm 2c Himsbfr
CONF1 36 CTRL GPIO ] (MODEO = 0)
TRV 5| B SR B . A IVRANME B | 1B S AL s (R 4y
SCL 12C #%# (MODEO = 1)
CTRL G it g A
CONF2 38 CTRL GPIO #%# (MODEO = 0)
TRV 5] BV OCRL B f . A OCVRANME B, | 1B S B F b i =0R 4
SDA 12C #% 4] (MODEO = 1)
CTRL | 2¢ g\
A0 14 12C %] (MODEO = 1)
CTRL | rmemi i2C H brsubibbr
vVCC 4. 7. 10, LR
23. 26. P
29, 32
GND 15, 18. Bt
37, HHE G
Fiy
(1)  HS /O = FE#f /A |, LS /O = R#EMAN/Aid , CTRL = %N , P = Mji , G = i
4 FE LRI b Copyright © 2026 Texas Instruments Incorporated
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5 s

5.1 4% B RKBUEE
18 ERIBRAA T (0 T AR BT A (RS A ] ) O

BAME BoNE LXivA
Vee-aBsmax LR LR -0.5 4 \%
Vhs-ABSMAX EREZESY 110 I FE ( [SS/ICITXX[+/-]. [SS/CIRXx[+/-]. DPx[+/]) -0.5 2.4
VL s-ABSMAX {3 1/0 51 HE ( AUX[+/-]. SBUx ) -0.5 6.0
VCTR-ABSMAX 8|5 5 ( MODE[1:0]. CONF[2:0]. A[1:0]. SDA. SCL) -0.5 Vee+0.4 \Y;
Ty-ABSMAX 4l -65 125 °C
Tste WP A7 i FE -65 150 °C

(1) B U RCRBUE " IBAT T RE SN BTG B AR . 00l s KA (B I AN IR G 7R X 2 2 1 T B BB AT 254 LAS M fe H
A FRE IERIZAT . W R B BSOS AT S AHEAE A0 i RBUE (B N, S FPTREAN RSB R IEFIBAT | X T RER M85 1F I T 52
Yh. TUREMIVERE , FFARRE A AR b o

5.2 ESD %%
Ui=A FARL
AT (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 f7#k(1) £2000
VEsp [TV ) - — — v
F8HL 3R (CDM) , 754 ANSI/ESDA/JEDEC JS-002 #rif(@ £1000

(1) JEDEC 0% JEP155 51! : 500V HBM I it e ki ESD R F 44tk e,
(2) JEDEC 4% JEP157 f5ili : 250V CDM it 7EbnifE ESD 5 #IRAE N 24477,

5.3 BIEIT &M
7E B 2R KA N B LARR BV P AS ( BRAEAS B B )
BAME MR BAMA Hpr
Vee FLJ FRL T 3.0 3.3 3.6 v
Vee-ramp | HLUE L RHEE 8] 0.1 100 ms
(DRys | Fulfili% , ml%E 1% ( Cx & DPX/SSX ) T AR A 10|  Gbps
("DRsgy | Zitfik% , SBU/AUX #4512 P ) 1 Gbps
Vinapio | GPIO 51 Ly A Fi st %E”’]‘ MODE[T:0. CONFI201 51 | g 75+ v, v
Viepio | GPIO 31 H_L i A& IR %E”’]‘ MODE[1:0]. CONF[2:0] I 0.4 v
) SDA. SCL 3l ; 3.3V I12C izt 0.75* Ve v
ViHii2c 12C 3| _E AN i U
SDA. SCL 3| ; 1.8V I12C #xt 1.3 v
SDA. SCL 3| ; 3.3V I12C izt 0.25 * Ve v
ViL12c 12C 3| E RS AR HUE
SDA. SCL 5|/ ; 1.8V I2C st 0.5 v
Vious  |[{RESIA_ER VO HiE SBUx 1 AUX[+/-] 5 -0.45 Vee \Y
Ihs-sw RZY b G N 2Rk Cx[p B n] Z DPx/SSx[p B n] 12 mA
VpIFr-Hs | IG5 5| HIZE 4y HUE 0 1.8 Vop
VCM AR 5 5] LA e 0 1.8 \Y;
Ta LRI S B ARIREE ) AR L -40 125 °C
(1) EbREdEER TR 2 5 |, BRI T HAREE B U R RERE T . A0 BRI PERE
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5.4 #EREER
TMUXHS4446-Q1
etz RET (WQFN) oA
40 3|
Roga LEEIREEAE - K 33.6 °C/W
R0 ycitop) GEEANG (TS ) FABH 26.4 °C/W
Rous 45 % HLER AR S B 13.2 °CIW
byt ZEETHRHIES 5L 0.6 °CIW
LN 255 AR R TE S8 13.2 °CIW
R yc(bot) SEE AP (JRFS ) AP 34 °C/W
(1) BAREIARIBRNEZEE , WS FFHEAIC 44778 R RFM .
5.5 HLA 4R
TE AR I8 XS T 10 T A L 3 R P Y P S Bl 9 AR ( BRI B e )
25 \ TR BAME  HEE  BKHE|  HA
HYR5I I (VvCC)
lcc B IR IR 0V < Vgy < 1.8V 380 530 PA
giﬁ%iﬁ%ﬁﬁ ; CONF[2:0]= 000 , 12C 5 10 uA
foTon R F 47 TF ST ; CONF[2:0}= 000 , GPIO
Bt 0.5 25 pA
FEBI B ( [SSICITXX[+/-]. [SS/CIRXX[+/-]. DPx[+/-])
Con B GND [ Sl f=5GHz 0.3 pF
Corr HEREF) GND (¥4t DG i v 2% CONF[2:1] = 00 0.3 pF
liH,Hs SEL BN IR S R e ] I X F Tk O p Aon 518, Vi = 1.8V 6 pA
lHHsNSEL | BN HIR ARIEEE I S S F ARG, Viy=1.8V 110 pA
I Hs BRI ] Viy =0V 1 A
Ies Hs HS Hicdie 51 I By 43 v 3 HHE5IH = 1.8V, Vee = 0V 10 pA
Ra p2n CITX/RX]x+ 1 C[TX/RX]x- 51 [l [7] i EL 37 BHL 7t 20 ko
SBU 3| ( SBUx. AUX[+/-])
Iin,sBU EIAFHIR. SBU. AUX 3| XFF RS, Vin = Vee 0.16 uA
IiLsBU MMEHLYE. SBU. AUX 3l ViN=0V 0.1 pA
IFs,sBU SBU 51 2R 28085 4 ks v I SBU 5|l = 3.6V, VCC = 0V 10 WA
Con,sau ] GND g B gy f= 1MHz 6 8 pF
CorrsBu R GND % H < r g f= 1MHz 6 8 pF
Ron,ssu Ll s S e i 0<VN<33V;Ilp=-8mA 7 Q
##5 ( MODE[1:0]. CONF[2:0]. A[1:0]. SDA. SCL)
liH,cTRL DN G D | ViN=Vce 1 pA
IL.cTRL WK $26] 5] VN =0V 1 pA
Cin LIPNG R 20 pF
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5.6 FIRMHERESH
£ WAREAE B/ME S BRME By
FEMEEAM - 3B #79 (DP A | 10Mhz I &5 F ik ML AT
BWhs USB) -3dB $itkE 95 GHz
f=10MHz -0.9
| BIFABE  Voyns =08V | T o2 12 a8
- ‘ e Homs = f=4GHz 14
f=5GHz -1.6
f=10MHz -22 dB
. R ooy f=2.7GHz -20 dB
- 7 EIBHREE Vomas = 0. f=4GHz 16 B
f=5GHz -18 dB
f=10MHz -60
o S f=27GHz -26 4B
IRR 53 R W K = 4GHz 22
f=5GHz -21
f=10MHz -50 dB
*FT DP2-DP1 8 CTX1-CTX2 , f
=27GHz -28 dB
XA HMEEA S f= 40 dB
XTALK ZEor il 2.7GHz
%t-F DP2-DP1 & CTX1-CTX2 , f
=5.0GHz -22 dB
TR HAlE A f=
5.0GHz -38 B
BWeas | SBU SIS - 3B 10Mh i 5 PV A5 A1 L 1000 e
-3dB #iikE
5.7 FFpetE
2% B/ME HAE BAME| A
BT RE
tsw_POwER oN | #fi L FRI A 80 us
tsw_POWER OFF | #i {7 FELIN [ 160 ns
RSB
tpp TFRALRRAEIR f=1GHz 70 ps
g - A, N N TXx/CRXx 1l
tow_ow ST | IR XBUA IS R XBABT I | O e 12 us
M CTXx/CRXx ] {#
tsw NI AR 2 21 57— B A T 7 1T DR 1) H , CMV %1l < 120 ns
100mV
tsk_INTRA [R] @38 + A - 5] 8] B A A f=1GHz 25 ps
tskNTER T %o A i e AR f=1GHz 16 ps
SBU 31|
tpp-sBuU FFRALFE IR 220 ps
. o e e 7E VIN = 3.3V I A
tsw-sBu NI AR 2O B 57— B SR T 7 BT S 1) SBUX Ml 450 ns
tsk-sBu SBU1 FI SBU2 5| i1z ] )4 H f f=1MHz 25 ps
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5.8 I2C i P
LB T 12C IR ( MODEO = H ) I}, 4% SDA. SCL & A[1:0] 51
24 B/ME R BRE|  Hfr
fscL SCL 51 1 L i gz 400|  kHz
ten SCL 5] B L (et et g v P i i) 0.6 us
teor SCL 1 0 L 14 i) {1 o P i) 1.3 Hs
tseTsTA JA B0 B 5T R B 2% A A S (] 0.6 s
thsTA JA B R B SR OREE I ) 0.6 s
tseToAT K v L ) 100 ns
tHpaT B ORER A [6) 0 0.9 s
tr N T ] 20+01C, M 300 ns
t BN T ek 1] 20+0.1C, @ 300 ns
tsetsto 15 1E 25 A ST ) 0.6 us
tsp 0 20 B B NI D A HIEAT 1 Py S0 Rk e 5 FEE 50 ns
typ-paT B A R0 ) 0.9 us
tvp-ack el 2 i) 0.9 us

(1) Co= —HMLMMIL | bl pF J2pf

5.9 JAIRp

0 0

1 5
—_ 2
] SDD12 o 10
S SDD21 o
w -3 =
» @ 15
o £ 20 SDD22
5 5 .g SDD11
] X 5
- -6

7 -30

-8 -35

0 4E+9 8E+9 1.2E+10 1.6E+10 2E+10 0 4E+9 8E+9 1.2E+10 1.6E+10 2E+10
Frequency (Hz) Frequency (Hz)
B 5-1. $78% PVT B S E0E I M3E A\ HiAE Bl 5-2. $7F% PVT B JL 2UEE ¥ B HAE

B 5-3. @il HE LR 5 B I 10Gbps FHIHRE ( RH#EAGLR , L DUT) A 5-4. 10Gbps & TMUXHS4446-Q1 [MIRE ( KHEATL+ DUT )

8 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated
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6 40 B
6.1 MR

TMUXHS4446-Q1 72— 3K i oW [a) R AE XA (Xbar) , R 2 M E a2 M5 50 Bl . Za8 A TiE
it USB Type-C #17F USB 3.2 Gen2 ( i i# ) 1 DisplayPort 1.4/2.1 ( i 10Gbps UHBR10 ) 155 2 ] 1]
o ZAHETT V) H T DisplayPort 4 BhifiiE FIGE SBU {55 . SBU 5l JHIAIif 52 6V HE , A #&%Z VBUS
% EAE . TMUXHS4446-Q1 R ZE 55, LB EER (CMV) 25 OV 2 1.8V, Z54 RN OV &
1800mVpp. HiEN CMV FREF A PRIE T 88 14 138 8 7E B AN HLAS L e 3 B N PR FF AR .

TMUXHS4446-Q1 (3l &R e vk T s 1% |, (5 S IR B 5N R, JEHJLPASnE ). SH&
tr&E A, WTER S S A B AR & FE HIS R E SRR S G AHIT S |, DASEI ) 22
G %F PN REIR ZE TR

TMUXHS4446-Q1 &4 Fi Fi . Uiz d 4 © GPIO M1 12C. £ GPIO #5230 |, Fasthil 51 0% B A i i 7 B i
o 7R 1PC HEF |, AN 12C #5248 (10 USB PD #5248 ) W B 2 H5 F S iC B R as PRyl . 5 il 4 i L 2 11
RIEHE, AT 5% USB PD #5282 .

6.2 TIRETHE R
SSRX/TX WSSTX/RX
bPo || — CRX2/CTX2
| CMV Tracking |
DP1 — F— CTX2/CRX2
High-Speed Switch | CMV Tracking |
| Network L
DP2 — — CTX1/CRX1
| CMV Tracking |
opa : — CRX1/CTX1
]‘ | CMV Tracking |
AUX+ E Low-Speed Switch [ ] sBut/sBU2
AUX- [ ] Net*ork {_| SBU2/SBU1
Gate Driver |
Buffers
MODEO [} j
? 12C Rogist MODE1
o
]
ey am
CONF2/SDA CONFO0/A1
CONF1/SCL
6.3 Fri Ui
6.3.1 BEZEN 55 #H

R 3 B 51 BT B, TMUXHS4446-Q1 3245 DR 2 8% 53 HE I
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1Y USB SS : 1K USB-C ##: 4% I 1—4H TX Al RX 15 53] USB V5 /Ui

X USB SS ( #H%% ) : 24 USB-C e asBhFcr |, Ja H K USB SS #ix,

4 Ln DP : ¥ USB-C i&E#e8 L4l TX/RX {5548 %) DisplayPort 5 i/ 32 Ui o

4 LnDP ( BI% ) : 24 USB-C EHAsBIFEmT | JHH 4 Ln DP £,

2 Ln DP + USB SS : ¥4 TX/RX 15 5% 3 DisplayPort Wi/ 22U , Jk 53— HE RS USB Y5 /421
Vit o

* 2LnDP+USB SS ( ## ) : ¥4 USB-C HE4E4m , B 2Ln DP + USB SS 153,

o JFEE (W) WIOFRTEITS , JRUIW S A H R

o JFEE (MU ) : WIOFRTE IR, (HARRR SR .

6.3.2 1t SBU 5 5-H %

TMUXHS4446-Q1 it USB-C iE#:2% 1) SBU £k i4£4i ) DisplayPort K345 (5 SR R P, X E(E
FERE] AUX+ F1 AUX - 5|1, dnif USB-C 428 BIEE | W75 Z4 T 085 5 M i B IEM AL E . SBU 5]
Al 52 6V

6.3.3 GPIO 71 IPC E#/#ER

TMUXHS4446-Q1 7 DL i 4 3R 50 4 vy P 5 B -9 MODEO 51, 7€ GPIO Ail 12C il 2 Al ). 24i%
#HH GPIO #i5X ( MODEO = fikH°F ) i} , CONF[2:0] 5 4 3k 3 4 i RSP B S, DME R B OCHLE . MikE
N 12C 3 ( MODEO = & ) I, 4h#F 12C 2% ( Fl4n PD 408 ) il SDA F1 SCL 5IIE A
TMUXHS4446-Q1 ZFf7asfr , DME R B 2 IR H 4 EC B AE8 4 .

MODE1 5| I T34 12C Bt 28 i, Wik MODE1 4 T & B , 24 MODE1 4t T1K L -Fi | B4 i F
A 3.3V F1 1.8V,

6.4 BHTIREA
AT RR AT E TMUXHS4446-Q1 $2 5| JH LARC B 23 R 2 H S il & .
% 6-1 Yok 7 N fd il MODEO F1 MODE1 5| Ik 15 B 2% 14 il i B AR

£ 6-1. I=HIERLE

B, MODEO MODE1
GPIO/ 7 Jii il = 0 X

12C ( 1.8V ¥4 ) 1 0

I2C ( 3.3V B4 ) 1 1

% 6-2 BoRT 12C HAFRUEE . A1 R A0 (45 1. A2 2 A1 1) B8 35 1 14 ¥E. CONF[2-0] ( 47 3. i
2-0 ) W B 12C # N2 rEic E .

% 6-2. 12C 31
FA RS AL FEREA
e 7 fir 6 £ 5 fr 4 B3 £ 2 Az 1 A0
F95 1. 12C W H kR 1 0 1 0 1 A1 A0 0/1 (W/R)
FAT 2. B4 ID ( HER) 0 0 0 0 0 0 0 0
T 3, R (BIUEA) 0 0 0 0 0 CONF[2] | CONF[1] |  CONF[0]

% 6-3 B/ 7 GPIO #iF ) CONF[2:0] 5| & 27 A7 2% 15 3+ £z 2-0 (CONF[2-0]) iy e B Y5 N FH 1 2 B &
FH#ECE |, IR 6-2 fin.
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3R 6-3. FH TR N F) vt T A 188 T RS

REGMEE | EEFEEEERDRGNEE
FrEg (H7E ) |JFEE ( EH ) |USB-C USB 3.x DP A2 F#E\#ERE DFP 5| 4B (5 )
i USB SS i USB SS C. E4Ln C. EFlip4 |D2LnDP+ |D#%¥ 2Ln
(BE) DP Ln DP USB SS DP + USB SS
CONF[2:0] = |CONF[2:0] = |CONF[2:0] = |CONF[2:0] = |[CONF[2:0] = |CONF[2:0] = |CONF[2:0] = |CONF[2:0] =
000 001 100 101 010 011 110 111
SSTX X X CTX1 CTX2 X X CTX1 CTX2
SSRX X X CRX1 CRX2 X X CRX1 CRX2
DPO X X X X CRX2 CRX1 CRX2 CRX1
DP1 X X X X CTX2 CTX1 CTX2 CTX1
DP2 X X X X CTX1 CTX2 X X
DP3 X X X X CRX1 CRX2 X X
AUX+ X X X X SBU1 SBU2 SBU1 SBU2
AUX- X X X X SBU2 SBU1 SBU2 SBU1

Kl 6-1 BoR 1 AT3% 6-3 MR TMUXHS4446-Q1 £ it% 5 ISR EC E R . KIS, BrafE 58 %E

ES , FAREGIERSIA, ER T EEER , sy as] .
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2Ln DP + USBSS 4 Ln DP, no USB SS
SSTX SSRX SSTX SSRX SSTX SSRX SSTX SSRX
DP3 L CRX1 DP3 CRX1 DP3 CRX1 DP3 CRX1
DP2 CTX1 DP2 CTX1 DP2 CTX1 DP2 CTX1
DP1 CTX2 DP1 CTX2 DP1 CTX2 DP1 CTX2
DPO CRX2 DPO —— CRX2 DPO CRX2 DPO CRX2
AUX+ SBU1 AUX+ ] SBU1 | | AUX+ SBU1 AUX+ ] SBU1
AUX- SBU2 AUX- — < SBU2 AUX- SBU2 AUX- — < SBU2
CONF[2:0] =110 CONF[2:0] = 111 CONF[2:0] =010 CONF[2:0] =011

USB SS only Switch Open
SSTX SSRX SSTX SSRX SSTX SSRX
DP3 L CRX1 DP3 CRX1 DP3 CRX1
DP2 CTX1 DP2 CTX1 CONF[2:0] = 000 DP2 CTX1
DP1 CTX2 DP1 CTX2 Switch open with DP1 CTX2
DPO CRX2 DPO CRX2 power down DPO CRX2
CONF[2:0] = 001
AUX+ SBU1 AUX+ spuy | | Switch open with no AUX+ SBU1
power down
AUX- SBU2 AUX- SBU2 AUX- SBU2
CONF[2:0] = 100 CONF[2:0] = 101 CONF[2:0] = 00x

B 6-1. RNEEE FEH TIRRA K TMUXHS4446-Q1 5 SR ERE
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Pl 5 S B AT LURIE & 6-4 #g.

R 6-4. 3T LA A e o M iR 1 R A

AONEE |ERSEEERIRSGNEE
FEi% (BrHL ) | FFEE (_kE3) |USB-C USB 3.x DP 2 E#iz\#E R UFP 5| 4y me ( #lon )
fLUSBSS |{{USBSS |C4LnDP [C##4Ln |D2LnDP+ |D®# 2Ln
) DP USB SS DP + USB SS
CONF[2:0] = |CONF[2:0] = |CONF[2:0] = [CONF[2:0] = |CONF[2:0] = |CONF[2:0] = |CONF[2:0] = |CONF[2:0] =
000 001 100 101 010 011 110 111
SSTX X X CTX1 CTX2 X X CTX1 CTX2
SSRX X X CRX1 CRX2 X X CRX1 CRX2
DPO X X X X CTX2 CTX1 CTX2 CTX1
DP1 X X X X CRX2 CRX1 CRX2 CRX1
DP2 X X X X CRX1 CRX2 X X
DP3 X X X X CTX1 CTX2 X X
AUX+ X X X X SBU2 SBU1 SBU2 SBU1
AUX- X X X X SBU1 SBU2 SBU1 SBU2
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7 AL

ik

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1

EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

TMUXHS4446-Q1 32 X 57T (Xbar) S #H#jt USB Type-C 3 [1# 1 USB 3.2 #1 DisplayPort 2.1 {55 . fE/5%

N, X SRR PR USB-PD #iHeH{# | Apple CarPlay™ A1 Android Auto™ .

B S A

USB 3.2 Gen2 jEiE Ml DP2.1 UHBR10 j#i# , 5% 4 4~ DP 2.1 UHBR10 (il , M AUX+ #iE 2 )# USB

251 (SBU1/2).
7.2 RN A
B 7-1 R TIRE RS USB 28 B 52U FH 1 7 HE

GND GND

]
g

TMUXHS4446-Q1
/ \ 4:6 Crossbar MUX

VBUS

o

VBUS

o
2]
=]

¥

WBUS

VBUS

¥

B \E GG G

B8 1 CEE R

]

F¥

& 7-1. TMUXHS4446-Q1 USB 3 & 1R #h Y 57 F

GND

GND

14 FER PR
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7.2.1 &R

XF XA RG], iE AR 7-1 P ERSE
F71. %S H

2H Uik
YR E |, Ve 3.3V
USB-C JEF380 TX 5l FIAC A & A A Crx 220nF
12C L4 s FH % Rioc 2kQ
12C R HIE Vige 3.3V
DP #fiBhidEiE Ei & DP_PWR 3.3V
DP % Bt B #% & FL 25 2% Caux 100nF
7.2.2 AR

TSIl EA DP A2 H A USB Type-C Al , MAUVNOR BRI G H AL . HERE , TMUXHS4446-Q1 S
Vem VB, ARt OV 2 1.8V St ARTE [ . 1T |, ST HL A A8 A S HL I i AT EE R S ) TX 51 B . =
&, GRTE R EECRIE LS Vem JE ], TI @ SO & AR ICE . RX 51 A T &/Mo T & A
A AR

7.2.3 [ 4E

K 7-2 28 7-3 JE7x T HBR3 8.1Gbps I f] DisplayPort 1.4 Tx S #IIELER. *HTHLRE S5 MA
TMUXHS4446-Q1 1Al Jm B AR BIIRA S5 3 ( B Ton e sl , RESLRLGHA ) . FrhBoRpeisiE 0. HiAh
BT 2 AR AR . G TMUXHS4446-Q1 523448l TR /.

K 7-2. 8.1Gbps DP A HEIRE — HEL®RE (X & 7-3. 8.1Gbps DP &#MER & — %
DUT) TMUXHS4446-Q1

& 7-4 & 7-5 &5 7 10Gbps I USB 3.x Gen2 Tx & MIIELE . %L 7 R LR B 5\ TMUXHS4446-Q1
PEAGAR UG FORR IR ZE R (TR scil | kv ) o B BRR)REIE 0. HABE = A MUMIRE . Eid
TMUXHS4446-Q1 s2HL#Esh FREAER /.
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&l 7-4. 10Gbps USB S HIMERE — L& E (L & 7-5. 10Gbps USB & #{4:HR & — KA
DUT) TMUXHS4446-Q1

7.3 HIFMAHREIY

TMUXHS4446-Q1 AEEHIERF. H2 , TI 8XTERFHEIE Vo FBBE IR E IS AR L. T R@E TS
1 Ve 51 BB T B 76 2 1 £ R 2 2% .

7.4 5 J5)

7.4.1 15

T KR, TG0 PowerPAD™ £ Rl I BB IR BBV AL o BOHVIE A YRS B 3 N 5 10
SR X 3. 76 K E IR L, TMUXHS4446-Q1 AT LB s JF R AR B 2 T LI RO E S | 8
MRV N TR,

B XK EEAT RTE T | TE S 5 5 1A USB ZE4E 8511 5 7 e 75 B FH -1t o

FEAR K LR b, 5T 1oz 44 26K GND 5| JHiER S| SRR | DB REs e AR E VR N BT #HHK
AR 7 A RN T A B AE T B R AR B S s PCB 3R .

7.4.2 R0
& 7-6. TMUXHS4446-Q1 fii R~ 1!
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8 BRI SRS

TUREET 2R TH . FHEAIH T TIPSR RE . A2 RS R 5 i v 7 22 1 T B A1
8.1 IR HF

8.1.1 XX HS

WA F A, iHS R TN
o TEINACES (TI) , /55 T 481 USB £E2G 4% 19 5% 17 Je 75 B -t
o TEMALEE (TI) , PowerPAD™ #ulgisg 714f R FH Tt

8.2 F SR EHTIE A

NSO ERTEA , 1 FAE ti.com BRI/ M SO . mithy @Ay AT , R RTRE A G £ 8 B Edi
2o FARESMEAEE | I BRI SO RS BT I il k.

8.3 XFHHIK

TIE2E™ WCscfFivtafe TREMIEE S TR, W HEN L ZAETRARE ., Gl iIEr@E it H. @R
DU 2 e Y B R R, SRAS T 5 B DR B T3 B

BRI AN R RS TR E RERE SRt XN E AL T ERMIE |, HFEAR—E &k TI WA 1533
T Ff A 45K

8.4 Eitr

Apple CarPlay™ is a trademark of Apple Inc.

Android Auto™ is a trademark of Google Inc.

PowerPAD™ and Tl E2E™ are trademarks of Texas Instruments.

JT A T kR N H E TS H 7= .
8.5 FH I HES
FHUCH (ESD) SHIRI MR L . SN AR (TI) B UG i 24 6 U574 0 0 9 A B P . 1 S 05 TE W oAb 3
A RIS | TS SR B o
A\ ESD M/ E SECMUNITERE RS | KBNS PE b . R OB L B AT RS T 2 5 2 BRI R R AR AN 5
KU R A 2 SRR 5 R AR HO LR TS A

8.6 RiFxR
TI RigFR RARERF IR T ARG, 0 ZRYEIE A E X .
9 T it
vE - DARTRRAR I TS AT 585 2 FiT AR (1) T RS AN ]
Hi# AT A R
June 2026 * WIUH RAT IR

10 HLA. BERAMTITIEGER

PR DU RS AU, BRI (E B . X EE B R E AT I soi s . B iR, A SATER
HASH BESCRBEATIBAT o A7 SR MEE R (0 ST AR RCAS 5 20 Bl 2 PR AT
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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 ©)
@ ©)
PTMUXHS4446RETRQ1 Active  Preproduction ~ WQFN (RET) | 40 3000 | LARGE T&R - Call TI Call Tl -40 to 125

@ 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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PACKAGE OUTLINE

RETO040A WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
3.1 A
8] T ' 2.9 ' 4]
PIN 1 INDEX AREA—— |
6.1
5.9
08
0.7
0.05
0.00
= 1.740.1 = |
EXPOSED ‘
THERMAL PAD SYMM
0.1) TYP
x 15, . U%U . 20 ﬂ
1\ ‘ ¥ o1
D { -
D ‘ d
) ‘ d
») | d
D) ‘ d
SYMM D 4 d
- =L = +
¢ 5 ‘+ = 45+0.1
) d
D ‘ d
) | d
I D i d
— 43 | lan| |
59& AN o]
34 {
36X a0 ' 35 a0x 392
0.35
g i - [o[ugETE
4229203/A 11/2022
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
RETO040A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

x.7
40X (0.45) SYMM SEE SOLDER MASK
40 35 DETAIL
10X (02) B BL@
} 1 I
fil ank
11 ‘ | x | P,
36X (0.4) $ ) ?
s = N = -
s O O ® i]
(R0.05) TYP ! ‘ ! (4.5)
) w D @aayTve
‘ 41 SYMM
- O—O— Ot - ——¢— (5.95)
=n i =n
P o o @ F
—
VIA d)
L _
P s

L4046
P —

(2.95)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
0.05 MIN

0.05 MAX .
ALL AROUND r ALL AROUND . r
/7 METAL UNDER

\
METAL EDGE /SOLDER MASK

I
I
! I
I
EXPOSED METAL T ~__SOLDER MASK EXPOSED/ T _SOLDER MASK

OPENING METAL \— , OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4229203/A 11/2022

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
RETO040A WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

40X (0.45)

Wa 30008 1

36X (o 4) O CD

f’ T 71— r
|
(R0.05) TYP s ZHFCZ @ Tve
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 15X

EXPOSED PAD 41
76% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4229203/A 11/2022

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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