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BEZ A 2 CWVET, TMUXHS5212 DAAwF /RALL, A IR—FDE T 2MQ ONERFI S Z o H i 2 2 TV E
T, INHOIPUL, TAAADT —H F v RV ZFHOFRE T OV O CMV ([Z3ATALE T, T3 A% T /A AD ]
{735 0 ~ 1.2V OFPHOFMEIZANAT AT DI EEHELELF T, VAT L[ RANI I —F LT SR | T RRA
YRDFREET—R SNAT A A —F AL, TMUXHS5212 NER T VA2 7 ARBLIOBIZAMNICHR T (/hEW) THHZ L
DHIFFSNDT-0, ZNBDA L —F VA BE 52 8 A,

2L DA H—T A AT, P AIvZEL L — DT AC fEA I EETT, AC FEA12IE. 0201 £7-1% 0402 D=
/7/4f7b>%&4+éMia“ 0603 & 0805 YA XD FoHE C /3y 7T T TSN, AC Iy TV a7 o4
Bl 958 A 1%, MR ORLE D T, 207 U OMEIE, 7S AREHENDFFEDA L H—T A R H bR
fi%é?ﬁa“éz ERHVET, AT U OfEIL, IEEADEFTE— ﬁzbﬂ\éz\gz)%wi@“ %<0>4’/§7»—714x
(USB 3.2 X PCle 7¢2&) DITHWT, FEFFIZENOE T AT LHEM LD TX XTI > TRETASLERHVET, =
DEIIRA B —T A AT E | RO F L@ IZidfisnEd, 77 )7~/a/9:4/§7 7 A ADAHRRIZIS U T, AC
Ty TV T 2T oI 7 E L E T,

AC o7V arvFrHicid,. ERORBS X arnbEtd, — AR ERETIZ, a2y F sy
TMUXHS5212 @ FANZELE FHZ &M RO BIVET, FrE O HEE T, TMUXHS5212 Ol 23 AC #5&S4u T
HEIE. T AL RITHE 22 CMV SA T 22552 Ll S E 4, (3L AL O I F451 T, 10kQ 75 GND
~, £7213% A[0/1][p/n] EAZDNT 0 ~ 1.2V OFPHOMDSA T REE T+ TT, K 7-1 12, WSO ORLE A
TvarwERLET, USB SS X° PCle 728 D—E DAL X —T 2 A AT, ax7 XIHEG T 5R0. TX{E 5D AC By
TVT AT oY E T DI AL COET, A7 v ar (@) 1X. TMUXHS5212 o= k7 2|l TX AC 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

|

(a)

Device/EndPoint Board

Host Board

Device/EndPoint Board

Connector(s)
Cable assembly

Connector(s)
Cable assembly

|
|
|
|

Host Board

VBIAS

(b)

Device/EndPoint Board

1T

B>

Device/
EndPoint

Connector(s)
Cable assembly

1T

Connector(s)

EndPoint

Cable assembly

<

|
|
|
|

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 EZBEALL, 777 ORERIIRHE T HIEN TEET, IR HFEH TiX, v/ F 77T USB Type-C F v
FAHRER (CC) £7213/8U— FUAY (PD) 2 ha—F Il TRIRENET, ZDF /31 X%, 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,

Host Board

USB-C receptacle

Down Facing Port (DFP) Up Facing Port (UFP)

B 7-2. USB Type-C A& #®D USB 3.2 £
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7.3 AT AH)

7.3.1 USB4/TBT 3.0 VI FTL 2

SEL |

CPU

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

DP Source

Controller

Vee

Optional

0.1 pF

— GND

2 1040

—>{ oax
—>{ oaxn

DP Sink A|

DBxP

DBxN

DP Sink B|

—
—

Controller

Vce

Optional

0.1 pF

— GND

2 10k

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 5
TMUXHS5212

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

S; 10kQ
Vee
0.1 uF =L
]:: GND Vee
B 7-5. CSI 1A 53R

| CLKp

| CLKn

DOp
DOn CSl Camera
Module-1]

CLKp

CLKn

| DOp
1 DOn CSl Camera
Module-2|

12 BRHCHIT 77— R 2 (ZERCEHOEPE) 255
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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,

TX0

YYYY

TXL TXO_2

YY

Ve
0.1pF II BN
TX2
= TX2_2 E
™ P
TX4
= T™A_2 :
TX5_2 E
X6 ;
= ; TH6_2 E
-
"L »
‘g ™2y o~
iy
z o
< o 2
¢_RXO o 2
> [
e RX0_2 (=9
X132
< RX2
: = RX2_2
RX3_2
: RX4
: B RX4_2
RX5_2
; RX6
f = i BX6_2
Controller | optional € oG
10kn:§
j:_ GND
B 7-6.PCle L—> RIVFTL oY
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7577V — a iR

7-7.TI MR — ROF v U T L—a VANV —
A %3818 3 32Gbps PRBS-7 {5

X 7-8. Tl Ffi/R— R THERAEMN/Z TMUXHS5212 F+
X %EiBBT S 32Gbps PRBS-7 {§5

7-9. TI MR — ROF v U T —avAMLV—
R%i®8F 5 50Gbps PAM4 (25 GBaud) PRBS-7 {§
5

7-10. Tl F{li/R— R TEEA/Z TMUXHS5212 F ¥
R %EiRT 3 50Gbps PAM4 (25 GBaud) PRBS-7
88

7.6 ERICBAT HHREIR

TMUXHS5212 Tid, BIHY — 7V AIBEHVE A, 12770, T A REIR Voo WEEL, HEOFFHN L7272 1%
\ZPD % Low (2922 &R L E3, £/2, T3 AD Voo [CE > OIS 072 T a7V 7 av 7 o aRlE

HTELHELEL F7,

14 BHICHT B 7 — o2 (DERCHRI O Sbd) 205
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7.71 L1 7O DL FZ1 >

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

7.7.2 L1 70 FB
7-11 12, USB 3.2/4 Type-C ~ /L F 7L 7% EIEDHARM 2L AT MilZRLE T,

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

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

[oR c

Qo o
< <

Alp

[
<

B 7-11. TMUXHS5212 LA 7
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BTNAABELURFaAY bDYR—F
8.1 RF*aA> FOEHBMERITMSHE

R 2 A D EH IOV T ORI EZ T EDITIE . www.tij.co.jp DT /A AR 7 4 V2 % BV TS, @] 27
Uo7 U TR Db, BRINIZT X TORFERICEAT XA AN HRZ TIRADZENTEET, ZHEOFEMIC
DNWTE, BETSNIZRF 2 A MIE EFNTWDUGETEEZ Z L7230,

82HKR—F-UY—2R

FEXP R AL AL ALY E2E™ R —h T4 —F AlE, TP =T BRIEFE ORI LB T A8 Mo 28
— IO RGEDDEBESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, it
TR XA RIS N TEET,

Vo 7S3TN3ar 7o V0E, FEREICIVIBUROFEE RIS NDIHOTT, TNHIRTF TR A AV LAY D
AR T AL DO TIEARL BT LL TV R AU RNV ALY D R ML= DTSN EE A, TR AR
VALY DIFE S EZIRLTIZEN,

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,

SABEBRNEICEHT 5 EEEIE

ZD IC 1%, ESD ([ZE > THHIR A FREMERHVE S, TF A AL AV LAY T, IC ZHFOBIIEF ICHE B2 O 28

A EHERLET, FLOBOBROBEORE FIICIEDR A, 7 A R T B2 hET,
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 F&E
FHY AR N AN T ZOMFFEICIE, MFECH RO — B LOERASTRSL TOET,
9 RFTREE
ERERSRBOFEFIILGETZR L CWET, EOWGETREEIIFRFERICEC TOET,
Changes from Revision * (July 2026) to Revision A (October 2026) Page
o T—BU—h AT —HRE TRANE BRI DO T RPET —F TR HT .o 1
I Y D A I SR O S YD A T B RO 3
o H—EHERE Voo Z13.3VI75 3.3 F72IT 1.8V IITZE R i 3
A kar b3
July 2026 * WY — 2

10 A h=h, Ryo—2, BLUEXER

LIBEDR—=ZiE A= Aoy —2  BEROWESUC D@ E#ish ThET, ZOHHRIT, fsEDOT /A
AR TEDIRH DT —4TH, 207 =23, PHELR ZORF 2 A M WEHTICETSNOHENHVET, A
T =2 —=bDTITURREME S TODSE . Bl AR O 2 Z BES 0,
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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 ©)
@ ©)
TMUXHS5212DTYR Active Production UQFN (DTY) | 24 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 105 5212

@ 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)
TMUXHS5212DTYR UQFN DTY 24 3000 180.0 8.4 2.7 2.7 0.75 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMUXHS5212DTYR UQFN DTY 24 3000 210.0 185.0 35.0
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REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
Y, BRESLORERNICNIIEEHORTRIL. E=E0HNUEEOIRERLZETVAIBIRLE. BRI LERRHIC
AEDSTHEELET,
ChesOVY—RAR, TIHREEATIHTOBREBALARENOREZERLZEDOTT, (1) BEROTTVTr—>a2ICHELE
TIHGRORE, 2 BFROTTVTr— a2 0REr, BRI HZR. Q) SFROTIUT—2 a3V ICHLTHIREREP. TOMENHS
WaReM, EF1UT 1, Rl TLGHOBEFAOEELESICHIZETEZ. SEROIEMTESENELET,
LROBEVY—AL, FEBLKEETIDAEEFIBYET. ChosOVY—RE, VY—ATHAATLWR TIRREERATZTS
Dr—23>OREOENTOR, TIRZOERAZSERICHELET, ChsOUY—RAICHALT, HOBNTERTZCEXPEHT
BPCERBUETATVERT, TIXRE=ZEOANMEEDOT A L ANRFEENTVWRIRTRHUEEA. BEKER, Chs0JY—R%E
BETHEALLERRET2H50FHLIUT, BE, B, BX. EECOVT TIKIVPTORBAZEZCHE IS EN0EL, T
BE—YInEFEZEELRT,

TIORBF, TIORSERE . TIORENBERENARTA2 | ticom TLEFTIHRBECHEL TRHE WD MBOBEBARGEICH VR
MENET, TINFChSOVY—RERMIDEF, BRI TIORAFLEMORIAEOHBEOLAPEELZEKRTZEOTEHY)
FA, TINHRAEZA, FERBAAZY—AERE L THARNICEEL TLWEVLWRY, T ORBRIEENSTHROTICEBRE WD ARKSE
T“?O

BEBRIVABIBMFRLL-GRBREEZRRTIZESE. TIRThSICEBEER, EELET,
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