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BE& A 2 TV ET, TMUXHS5212 DAL »F 73R E, A R—hDOE 2 IMQ ONERSFZ 2o AR BL &l 2 TV &
?“o INBDEHUE, TAAADT —H F XY RIVEFFOFRE T OV D CMV IZ AT ALET N, T /A AET /3, AD [l
5 0 ~ 1.2V OHEIFHADOHNREIIASAT AT HEEHELET, S AT L ARARA I —F LT A [ U RRA
VRDOEFHE—R NAT A A8 —Z A, TMUXHS5212 N7 IV Z D U ARBLEOHIT D0 ] (/hSW) THDHZE
DHIRFESNDT | ZNHDA e —H VAT B 52 8,

DAL E—T A XTI, FTUAIvZELT— DT AC FEB LB T, AC FEA12iE. 0201 £7-1% 0402 D=
T MERES N E T, 0603 & 0805 YA R Tl C R 2T TLIEEW, AC By VT arT oY E
BLiE 75551, SR OBLEN & ETT, 27 OEIL, 7 AABMEHSNDFFED AL F—T AR EDE
TR DBERHVET, 2T YO, ELADEZT~TL— ﬁzbﬂ\éz\%bix@@ia‘ DA H—T A A
(USB 3.2 X° PCle 72&) DIZBW T, B FHEITENOE VAT A FEMW LD TX RTICHh-> THETLHIMLERNHVET, =
DIDRA L H—T A ATBE RO BRI SnET, 77V r— /5/2:4’/5’ 7 A ADAARITIG U T, AC
Ho TV ay T o e EmaE S AL ET,

AC Hy Vo7 arFoHicid, BEROREA S arnboEd, —KAREREMTIZ, arFriad
TMUXHS5212 @ A ANCELE 352 ERROLNET, FrEOMFEHFHFIT, TMUXHS5212 Oififll 2y AC & ST
DAL, T AL AZTE@Y 22 CMV RA T 2% T HZENHERR SN ET, 1FEAE O HZERFIT, 10kQ 75 GND
~EI3 4 AA][p/n] EAZONT 0 ~ 1.2V OFEFAOMO AT AFEE T4 TF, B 7-1 12, WD 0 i EA
TvarwRLET, USB SS X° PCle 728D —F DAL X —T 2 A AT, a7 XZHEw T 200, TX{E 5D AC By
TV AT oY e T AL HERL CVET, A7 Y ar (a) 1X. TMUXHS5212 0):%75'15'] TXAC 7Y
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YT arF o EREELTCOET, A7 ar (b) 12, TMUXHS5212 OF ARy F %2R LET, A7 a (o)
(2. TMUXHS5212 235l T AC #5&5 S CODRERLZ R L £, Vgias P&EPHIZ OV ~ 1.2V T,

Host Board

Device/EndPoint Board

B>

Device/
EndPoint

EndPoint

=
&.D
55
9 ¢
Q ©
=] |
S I
(9] X |
1
=
&.Q
55
9 0
O ©
E o |
o Qo |
C38 | X
1

|

Device/EndPoint Board

Host Board

Device/EndPoint Board

Connector(s)
Cable assembly

Connector(s)
Cable assembly

|
|
|
|

Host Board

VBIAS

(b)

Device/EndPoint Board

-
=
% § Device/
g EndPoint
c 9 |
. <
o ®
© |
1
=
=
3 r) .
R
g EndPoint
c 9 |
] <
o ®
© |
1

(c)

Device/EndPoint Board

Device/EndPoint Board

7-1. TMUXHS5212 # N LR R BETNA R I IV RARA Y FOBD AC Ay TV 5 aAVFUoHOERE
*7ay
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T2RROBZT7 V=3
7.2.1 USB Type-C /H USB 3.2/4 DE#

TMUXHS5212 (%, USB Type-C 3T 1L T, USB 3.2/4 {55 (TX1 BLURX1 D27 L TX2 BLURX2 D2
7Y 2L EL, 77 ORKERICKHE T AN TEET, R H R TiX, v/ F 7L 7T USB Type-C T+
FIVHERL (CC) £7213/30— FUNY (PD) v ba—F | Z ko> TRIRSNET, ZDF /A A%, USB Type-C DFP,
UFP, DRP AR—FCHEH CTEET, K 7-2 12, RAMAUET A 2O FIZxt G Lz 2 2D USB Type-C 2aR7% 7
TV —ar iRk LET, 2 ODARIZEOr — T ILT ZEESE E BEAIELWEACIELLERRLET, ho 7
TV —ak, Bipbax s a A TELD, K0T,
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Host Board

Optional
Controller SPECK

Down Facing Port (DFP)

5 2
b3 e ™ | 8 b1
810 a

Q S 10

o

15} o

= Q2
A11 O

a Q a11

m

=) o) A10

=)

CC/PD
Controller

Device/Hub
Board

ional
===~ Controller

Io.1 WF

l

Up Facing Port (UFP)

B 7-2. USB Type-C AR # M USB 3.2 &

12
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7.3 AT AH)

7.3.1 USB4/TBT 3.0 VI FTL 2

SEL |

CPU

A, .
I RXLA USB-C
X1 .| CA 4 s PortA
» L RX2 A
” RX1 <
i > TXIB
< RXZ I RX1 B USB-C
I 5 PortB
\ RX2 B
—>»{PD i
TMUXHS5212

USB-C Use Case — USB 4.0 Channel Selection

& 7-3. USB4/TBT 3.0 FRIF /L oY

7.3.2 DisplayPort X4 > U> 2 SINFTL oY FINFTL oY

Dxp |—> DAxP
DP Sink A
Dxn —>{ oaxn
DP Source
Optional
Controller DBxP
DP Sink B|
Vee < 10kQ DBXN
Jorwe )
— GND

—
—

Controller

Vce

Optional

0.1 pF

— GND

2 10k

DAxP

DAXN

DP Source A|

DBxP

DBxN

DP Source B

B74. 727NV 20 | Y=RADP ALY U0 INFTIVIH I FINFIVoH

733MIPI XS 2 UFN 42— 114X

DOp
DOn

CLKp

CLKn
CSI RX Chipset

| Optional
Controller
< 10kQ
Vee 1
]:: GND Vee
B 7-5. CSI 1A 53R

DOp
DOn CSl Camera
Module-1]

CLKp

CLKn

| DOp
1 DOn CSl Camera
Module-2|

| CLKp

| CLKn
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74PCle L= RIVFTIL oY

TMUXHS5212 2 LT, 2 DDAy NI T PCle L —r 2802 A2 LN TEXFET, <D PC BLRH——D
PR =TI, TP —F —|ZEZELN AT A TLF )T 028 4t4 57912, CPU 1214372 PCle L—>
NHVERF A, ZDLH72T 7V —a Tk, TMUXHSS5212 2L T 2 DDAy MET PCle TX BXONRX L —
VEUIVRZDZENTEET, X 7-6 12, 8 DD TMUXHS5212 T A Z%F LT 8 H? PCle TX BL* 8 »D
RX L —r &G0 2 5 R 2R LE T, 3 : TMUXHS5212 O[RIFHEIE (CMV) AT AL 0 ~ 1.2V O#iFHN TH
HLBENHVET, PCle DL —h a T Lo AFA I RRA DL —23 CMV AT A% CMV #FEN CLREET
TIRNWFEETIT BN DC 7 ayd s ar 7o Litl7e CMV AT A% FET LM ERHYET,

I
ii TX0_1 4
TX0 2 |
Lj_— TXI_1 <
o :I: TX1_2 :
X227
™32 >
X2 |
%62 7
I »l
TX6_1 <
X622 >
TX7_1 -
i 2 »
I g ™72 ?,-‘
= o
@] [
& o
@]
RX0_2 a
RXLZ |
RX2_2
RX3_2
RX4_2
RX5_2
RX6_2
Controller | optional RX7_2
10kQg
— GND
K 7-6.PCle L—> RINF T oY
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741 77— 3 VB8R

| b

B7-7. TIFMER— RoF+ VT L—>avAML— 7-8. Tl FMli/R — R TEHENZZ TMUXHS5212 F+
A %@ T 5 32Gbps PRBS-7 {55 X\ %iB:8 9 3 32Gbps PRBS-7 {§8
7.5 BRICEAT 5H#IREIE

TMUXHS5212 T, B — 7 AIMEHVEEA, 12720, T AABEBI Voo WEEL, BUEDHFPHNE -7
{2 PD % Low (252 LR F4, £/2, T/ AD Voo (S8 DLIZ 02T o7V 7 a5 o afdE 4
DTEBHELEL 9,
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76 LA4T7D b

7.6.1 LA 7O DAL K512

High-K AR Tid, PowerPAD™ % 2% —~/b JURNIHERMFIT T2 HERELEST, —~1 TURNEIE,
PowerPAD /v —d FiZdH 5 Y- H 8 O a8 T7, High-K FE4 Tl TMUXHS5212 1%, PowerPAD #E 7 72L
TH—</L FURICEHfT 22801280, R ERECEIfETEET,

IRV AT IRDITARTAANZDONWTNL [V 7TV 2T 4atBLIONUSB AT OEHLAT IO HTART AL JoS
L TL7EEN,

Low-K AR TIL, GND v'> bth—~v JUREHE R TDH 1 A AD Cu XE—2EFERATILERHVET,
PowerPAD /v/r— FHO—{% )72 PCB 3%t HARIL, TBVRRESRIL L Sy r—2 DR T — X R ICH#i S Qg
KR

7.6.2 L1470 R
7-9 12, USB 3.2/4 Type-C ~/VF 7L EIED AN 2L AT I MilZ R LET,

o c o c
- o o
m m o O

Match high-speed traces
length as close as possible

PD and SEL can be controlled S
to minimize skew

by the microcontroller. PD can
also be tied to GND with resistor
for always On operation.

GND
GND

BOn
BOp

Cip
Cin

Place Vcc decoupling capacitors as
Match high-speed traces close to Vcc pins as possible.
length as close as possible

to minimize skew

o c ‘g-c
<2 < <

B 7-9. TMUXHS5212 L4 7% Al
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BTNAABELURFaAY bDYR—F
8.1 RF*aA> FOEHBMERITMSHE

R A MDD EHHZHDOWTOBRENZ3Z T LD IZIE . www.tij.co.jp DT /S RBLEL 7 4 V7 2 BINTLIZE W, [@F] 27
Uy 7L TR D& BRI T R TORGMERICEAT DX AV =AM A TIDZENTEE T, ZREOFEMIC
DWTHE, WETSNTZRF 2 A MIEEN T \“éﬂﬁluﬂﬁfz%’ A Qt={AN

82YR—F-UVY-X

THY A AL AV ILALY E2E™ PR —R e T A —T A, T DT RREEF A DRI LT A e 2R
— IO RGEDDEBESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
X eI IGAZ LN TEET,

Vo 7ENTWDar 703, HEfmE I BROFF BN DILEDOTT, TNHIEET T A ARV LAY DL
BEARERS T A D TIEAL BT LHTIX VR AL AV AY D IR E KM LT D TSI EE A, TR A2
LAY O SR Z L TLIEEN,

8.3 BiE

PCle™ is a trademark of PCI-SIG.

is a trademark of Intel Corporation.

PowerPAD™ is a trademark of Texas Instruments.

TXP R AL AV LAY E2E™ is a trademark of Texas Instruments.
A4 —% > \®is a registered trademark of Fuji Xerox Co., Ltd.
TRTOMEEIL, TNENOIAE IRBLET,

8A%Eﬁm%EﬁTéﬁﬁ$ﬁ
D IC I3, ESD 12 ko THHRT 2 TTREMEN DD £, TFH A AL AV LA VI, IC 20RO BB R A 49 T b
A FHEAEL E, ELROB S L ORI FIRI G S, 7/ S A AR 552 08 mw
Aral\ ESD (L AMHRIL, DFDRHEREIE T b7 A AD TR E CEIGITDI-0ET, K72 IC DBA ., /$TA—Z DT h

LT 2721 TARSNTO DR DIMD FTREMER D DT | B FEAEL R TR THWET,

8.5 A8
FXA R AL AL ALY L ZE COHFEEICIE, HERCIEFEO —ERIOERSGEHI N TWET,
9 NFTIEE
BRE S REOFFIIUGETER L CWET, ZOWGETEREIT R FERIZHEL QO ET,
B oET b
July 2026 * WY — 2

10 A h=h, Ryo—2, BLXUEXER

LA DR —ZE, A =Tiv Ry r =2 BRI TR GEH SN TOET, ZOHRIE, FEEDT /A
A CEDRCH DT =4 T, _0)'7*“—5' I PERL ZORFa A MESGET R TICA TSNS LA ROV ET, K
T =2 —=bDTITURRAME ST DY i T ZE R ORI 2 TR <STEE Y,
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DTY0024A

<>

PACKAGE OUTLINE
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

0.55
0.45

LD:C!:FL_FLFL:F‘:D;L
! 1
= = SEATING PLANE

(0.127) TYP

-

‘ 1.4+0.1 ‘
‘ SYMM ‘
6, Q‘ |12
THEéazfﬁﬁgﬂ% SRURSRIIRL
777753 < } 13
|
D) ‘ o
SYMM 2
2X t—[o-—-—+=—-—|-—— 14201
e -
20x[0.35 ] ;
e |
o010 01000
24 ‘ Jw
(0.15)TYP——J L 24X8:‘:’g ~—

1
17 I 0
24X 0.22

0.12

0.1 [C|A|B
& 0.050) |C

4231106/A 08/2024

N

OTES:

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

2

per ASME Y14.5M.
. 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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DTY0024A

EXAMPLE BOARD LAYOUT
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

24X (0.45) —

20X (0.35)

(R0.05) TYP

EXPOSED METAL

24X (0.17)
- | Cw
|

|
—E=5 -
R T S SR I L R e e YD
(¢0-2)T\7|Z/Zj
— |

a 1.4)
SYMM
¢

feuo—

0.05 MAX
ALL AROUND

NON SOLDER MASK
DEFINED
(PREFERRED)

6 12
*1 (0.45) =
(245)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 25X
0.05 MIN
ALL AROUND
= METAL UNDER
METAL EDGE '~ SOLDERMASK
TT_SOLDERMASK  EXPOSE I SOLDER MASK
OPENING METAL '\ OPENING

SOLDER MASK DEFINED

SOLDER MASK DETAILS

4231106/A 08/2024

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
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

24X (0.45) —

24X (0.17) L

20X (0.35)

S

(R0.05) TYP

ﬂﬂ#&%

;/\Tr]

| 25

L — 4

SYMM

—=9)

o

(2.45)
@ 1.3)

Lk
L \
T

13000

SYMM

o

SOLDER PASTE EXAMPLE
BASED ON 0.075 MM THICK STENCIL

86% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

(2.45)

SCALE: 25X
EXPOSED PAD 25

4231106/A 08/2024

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 ©)
@ ©)
XTMUXHS5212DTYT Active  Preproduction null (null) | 250 | SMALL T&R - Call Tl Call Tl -40 to 105

@ 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.

Addendum-Page 1


https://www.ti.com/product/TMUXHS5212/part-details/XTMUXHS5212DTYT
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