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FF5% , 3 HAE NRZ F1 PAM 37 F Hb vl B P38 o 1 3
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COn 19 1/0 W C, @iE 0, mENES
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Voo s U 05 21| v
ABSMAX
Vis %45 110 05 1.4 Vv
ABSMAX
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A HIPNELENE S SEL , PD 3| 0.75V¢ec \%
ViL SRR SEL , PD 3| 0.25V¢c \%
Voirr PR S S 2 R VDD=1.8V 0 1.2 Vop
Vem AR S ] A e A5 5 5 A 0 1.2 \Y
Ta B AR KSR AR E SRR B 1 AR IR -40 105 °C
5.4 #EREER
TMUXHS5212
Fdair() DTY (UQFN) B
24 511
Roua SEEIB - # K 143.8 °C/W
R0 yc(top) GEE AN (TS ) FAH 68.1 °C/W
Rous 45 28 HL R AR AR 103.9 °CIW
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5.5 HASRFE
TE AR I8 XS T 10 T AR L5 3 RN P R P 3 Bl 9 AR (BRI 59 B TR )
240 WA B/AME  MEE  BRNE| B
lec BT \F,’S: 0;0V < Vo < 18V; SEL =05k 65 9| A
IsTon AR T L PD = Ve 0.22 1 uA
Con BT GND [ Sl s PD =0, #i& = 10MHz 1.5 pF
Corr 23] GND R4 H ST s PD =0, #i% = 10MHz 0.45 pF
Ron i 38 HL B 0V <Veu<12V;lp= -8mA 9 15 0
ARoN Eggﬁ Ve Voo M Ta FRTBERZNFEEEL | < o< 12v ;1= -8mA 0.25 Q
538 AL P P E Ron(MAX) = Ron(MIN) 7EAR[F] o
RrLaT_on Vg Fl Ta TR AE Voy 16 P 54 0V=<Vey=12V;lp= -8mA 0.75 Q
liH,cTRL NG, EHI5I# ( SEL. PD) Vin = Vee 100 nA
hiLcTRL NG, %551 ( SEL. PD) Vin=0V 100 nA
N, Vin = 1.8V, BiEN I - SEL = 0 W30
liH,Hs, SEL IR, midE| B [Ax/Bx/CX][p/n] JA B . SEL = Ve M1 % A £ C 8 WA
DU Vin = 1.8V, Ri&EN I - SEL = 0 B3
IHHsNSEL | BRI , g 5| [AX/BX/CX][p/n] %NC | SEL =§iﬁf§ﬁlﬂﬁ B 1 8 [V
hLps WK, =l 5] [Ax/BX/CX][p/n] VN =0V 100 nA
WA , i1 |PD=VCC ; Ax[p/n] = 1.8V , [B
iz s j;fgj:%ﬁ Axlpin] % [BIX[p/] F1 [CIX[p/] LI | o7 0y 1 Axfpin] = OV, [B A 10|  pA
S Clx[p/n] = 1.8V
Rap2n Ax 5 p 1 n Z IR E i LT PD =0 1 V¢ 50 ko
(1)  AREEML O HE—4> 500k Q FHiHpHZS.
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5.6 HiEMERESH
¥ WA KA B/ME HRUE BRME Hhr
S HHER) A
f=2.5GHz A
f=4.0GHz 115
o f=5.0GHz 13
I ZEOT I NTIFE 80012 65 dB
=10.0GHz 1.85
f=16.0GHz 275
BW -3dB 5 185 GHz
f=2.5GHz 20
f=4.0GHz 20
S f=5.0GHz 16
Rt N f=8.0GHz 155 ®
f=10.0GHz ~17.66
=16.0GHz 72
f=2.5GHz 285 dB
f=4.0GHz 25 dB
R f=5.0GHz 23 dB
OIRR PRI f=8.0GHz 195 dB
f=10.0GHz 75 dB
f=16.0GHz 13 B
f=25GHz 42
f=4.0GHz -38
L f=5.0GHz 37
poXT IR f=8.0GHz 35 ®
f=10.0GHz 33
f=16.0GHz 30
5.7 FF e
£ B AR RS (10 AR I AT e Y T S R P IS ( BRAE SR )

SH WA KA B/ME HRUE BAME| i
tep TR f=1Ghz 60| ps
tow_on SEL ZTF 3% 3l H1FF S0 ] T0C TR 100 s
tow on.cotp | SEL EFF K ST K0 ] T0C R RIR 1000 ns
tsw OFF SEL T IF 3 T Kot o] EF TR oMV 100] ns
tsk_INTRA [ —3@1E P AN 51 2 18] P 4 A f=1Ghz 3 8 ps
tsk_INTER ST 170 X PR i AR AR f=1Ghz 10 20 ps
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6 40 B
6.1 MR

TMUXHS5212 /& — 3 XCE 1E i HELUCIR 2:1 2B E A 1:2 2G50 84 , iTH T &IE 32Gbps NRZ (1)
R R ZE B2 . B RIS 1.2Vpp FIZE IR A EIA 1.2V FI3EEEH K (CMV), @i R H & N 3R H R
¥R, TMUXHS5212 i fRiZIEIELE CMV TGN REFAZR | A I8 R V4844 AN B E A& 2 A [F 1 CMV HLF,
AL, AT LUZ IR BEAE AN R 4 S 5 ( B AN E R B A SRR ) D03 i) 5 Ok A3 F IX AN 8 E

TMUXHS5212 (3R SR e | S SIREEAWR/NEER , BILFASEmME ). BRSNS 3
T F A 32Gbps 3%, (H LR K ER A AE R OCFR B e T oA . TR ER 2 0848 FE R AR R
T8 AR T e A

TMUXHS5212 (U W T 205 Sk . A, FELR 8 im {55 ( #140 Mipi DPHY LP {55 ) tr] LLilid i%
AR . AT R R R s, B BT A A A

6.2 ThEE T HEE

/ BOp

BOn

1 ri
T

AOp
AOn

—/
1

VCC

—=—""—" Sswitch

PD .
Regulation

i SEL & Bias
Circuits

GND

Alp
Aln

—
1 L

Clp

\ Cln

o I |
| Iy -

6.3 ek Ui EA

6.3.1 HHERE S TIEE

TMUXHS5212 A Fi A e i « TAEE W s T AL e Wi . AU IR | 1% 8000 A B0 20 1
W, ATAERT I RE TR AR = 1 R G P SE DGR T RS . EHE AU, Tl B PD 5 ks, HiZ5l
JRLA R RE L X AR/E R 1847, W0k PD #5151 IH K2 GND , sish &6 PATE H 5 L 2 (A1),
TMUXHS5212 fEig TRV #E 65 u A STy 5 7Rt PD 5 A Sl S Wik =UR) Vi #E 0.22uA HLR.

6.3.2 L HE

TMUXHS5212 M A[0/1][p/n] 51 1%] GND 5 2M Q 155 FRzrFH . B ARIX G f [H 45 DARK 55 7 58 B2 K a4 2F B g | e
fREF] OV LA E (CMV) |, (H &2 E BT MBS — O () P 0 Hol B 3 OV & 1.2V YE A I 25UE
RGN ERME |, E R AT — MG & LA A AR .
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TEREEN Iz He s, Wi TMUXHS5212 FIm IR A ARG, WSO AHERIE 4T CMV RE . T K%
BN AT, A A[0M][p/n] 51 ERE— 10kQ HPHF] GND 5 CMV 8 Bl Y (194 (] Hodth ff & B T B ] 3 2 22
I i 4R R T 500k Q R A BE B | X S H [ B8 AE R PR I REIE , SR e e R TR S . ildn 24
SEL =L i, C[0/1][p/n] 5IIKs 500k Q@ FEBH 28R 3] GND. 1% Ih At ml i {5 R 1% B 10 3 11 48 2 B 3 S 6 .
AT S 0 2 A T S T K A AT SR

el 51 A[OM] IR s 13— N85 (B0k Q) Z= 7 LAY , T a8 e isqT. XAl W B ok
Zor BT (B0 100 Q ) [ End 2205 SRR N5 5 e BEPE BT fE

6.4 TR
F 6-1. I O EFEEHEE
O A O B 2 H C 3 PD
WO A EEO RN EE NG i EiE Bl
SEL=L SEL=H PD B}
Alp BOp COp 1%
AOn BOn COn 1%
Alp B1p C1p 1%
A1ln B1n Cin 1%
[EERS [ B A =

(1)  TMUXHS5212 fJLI&Z 5 H AL B M C LR Z50H 55 e . LSRG SEBld |, # LR
F A 51 B 8 C OREFARIR A
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7 ML FSEHE
&iE

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

TMUXHS5212 /& — 3K XS E I8 BC IR 2:1 2 E AR 1.2 Z]|RESHES |, TR TEBRER ERHA A
A B 2 18] R S 5 . TMUXHSS5212 SCHF 2 Ffs g Bl M i, HiT$R 2 (5 5 I ZE 70 IR EEAE 1.2Vpp LA, HILKR
HUE (CMV) 7E OV 2 1.2V JulE . TMUXHS5212 7] fij T2 Fh iz 0, mE LR LR

AT M2k (USB) 3.2 Gen 1 #ll Gen 2

USB4 , I3 FF Gen 4

USB Type-C

HMELAH A T % Express (PCle™) , &2 4F Gen 5.0
H 1T ATA (SATA/eSATA)

Hi 1T 7%4% SCSI (SAS)

DisplayPort (DP) 2.1 (UHBR 20)

Thunderbolt™ (TBT) 3

Mipi 4% 3k B 4782101 (CSI-2). Zor&# 4781 (DSI)
K EZE 55 (LVDS)

FRAT SR/ H 25 Uil 2R 82 1 (SFI)

I N A% (UFS) s 5.0

LK, s s HF 50G

e F ) 2 B 2T AR B B A5 5 70 i 45 16 86 51 I SEL vl 1 & AT I GPIO SRR R T ], tw] DUAR S B H]
TEAER R H Bl L R

TMUXHS5212 #2481 (38 5 HLE BREZThAE |, 7 S04 RX AT TX 2z ) A% B A [8) i 3 . TMUXHS5212 71 5%
HARTE A S 5| E B A 2MQ (N EREE TR P BS BARIX e B 2% DA 55 0 o 155 K 2 i 1 e B B OV
(] CMV |, {H 228 MBS AAE — I HAm B 2 OV & 1.2V JE B NI Ul . TIT RS0 ML) B3 R0 28 /4% 5 3t
T B PR T (/T ) TMUXHS5212 936 R BH 5 BRI e R 47 B PH AN 32 5400

VP2 45 55 A ROR AR 2 (R LB AZ iR & . 0201 B 0402 HIASZILH AR A I EIE R . BERfl
H1 0603 A1 0805 [~} LR &R A1 C-pack. EAZIAM G A AR | B UF X FRBCE - HLA R A ZIUAR 8 2 1 P 156 P
AR DT R IEUE S A EMILE .. X T2 0 (F1i1 USB 3.2 M1 PCle ) , it A G R H
RGN LR TX RTHCE | X8 TX 0@ 7E AR R A . AR S A g, s & i A 4 A& 24 10
1B

TG HASA 2P BRI, S 0 N 37 5 R IE LA 48 U TMUXHS5212 (19—, 7R SR Le i 3 s
WR TMUXHS5212 (iR A mA S , MBSO E 40 CMV mE . T REHNASE , 84
A[0/1][p/n] 5IIERE— 10k Q HLFHF] GND 2% OV % 1.2V JEH A AT Aa] Ho Al B i 5 B al i 2 3R . 18 7-1 J&@
IR T AT E L. USB SS Ml PCle &4 ENAE TX 5 9 BB 2 B B MM S AR, %I (a) 1
TMUXHS5212 % #: 8IAC % TX A8 M4 A 8. ¥ (b) B TMUXHS5212 EHUMN I A58, I (c) JER
TMUXHS5212 B35 R H A A& 15 . Vigias FIVEEITE OV & 1.2V ZJH],
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Host Board

Device/EndPoint Board

B>

Device/
EndPoint

Connector(s)
Cable assembly

EndPoint

Connector(s)
Cable assembly

<

TX

(a)

Device/EndPoint Board

P K

< CEE

Host Board

Device/EndPoint Board

B>

Device/
EndPoint

Connector(s)
Cable assembly

TX

EndPoint

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

<

(c)

Device/EndPoint Board

Device/EndPoint Board

& 7-1. @it TMUXHS5212 7£ EHLAM BRI 55 2 R EBAT AR A 25 5% 1 A7 B 1 I
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7.2 HLAIN A

7.2.1 USB Type-C /9 USB 3.2/4 s£5]

TMUXHS5212 A £ USB Type-C Sz¥l T2 #5E f] USB 3.2/4 {55 ( TX1 Al RX1 %f5 TX2 f1 RX2 %} ) , LA
& NS IE G R . RSN g s 2R AL USB Type-C MIERLE (CC) 5iH /%% (PD) fx 2%
e . 1Z%eetE A T USB Type-C DFP. UFP E{ DRP i, & 7-2 J&7x 7 BA EHLO0FD 38400 1 5 4 USB
Type-C Efe4e N H . Wi ER S 2 RIS E S5, UUBE S IEM B 2 B 513, HAh v 8 i
F o, BT L AR s

Host Board

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

& 7-2. USB Type-C #Z#:22/) USB 3.2 5231
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7.3 RGRH1

7.3.1 USB4/TBT 3.0 £8(=54 &

SEL |

CPU

DP Source

Optional

Controller

Vce E:
0.1 puF \_

— oND

% i
LL
i RX1 A USB-C
i ™ A
X1 . ——H—>»{ PortA
> L RXZ A
_ RX1 <
- ™
> TXIB
LU
X2 B
= # PortB
RX2_ B
—>»{PD 5

TMUXHS5212

USB-C Use Case — USB 4.0 Channel Selection

& 7-3. USB4/TBT 3.0 L5545
7.3.2 DisplayPort I #£5EB5 R 45 £ 8155 4 %4

|—> DAxP
|—> DAXN

0.1 pF

— oND

Dxp <—|
DP Sink A|
Dxn <—|
DP Sink
Optional
DBxP Controller
DP Sink B|
DBXN Vee S 10kQ
<

DAxP
DP Source A|
DAxN

DBxP
DP Source B
DBxN

& 7-4. 32 RsmML SR DP LB L BB RARIZHRESHEH

7.3.3 MIPI ##42L #1710

DOp
DOn

CLKp

CLKn
CSI RX Chipset

Controller

| Optional

Vee
0.1 uF
L

GND

AAA

I

10kQ

Vee

K 7-5. CSI # Lik

DOp
DOn CSI Camera
Module-1]

CLKp

CLKn

| DOp
1 DOn CSI Camera
Module-2|

| CLKp

| CLKn

12 XXk
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7.4 PCle BIEZ ¥ EH

TMUXHS5212 7] F T7E A difl 2 (B ) #: PCle #iE. 7EF% PC FIRS 8 M+ , CPU %A 21 PCle i@id
IR PR T TR I R G R . RSN T, TMUXHSS5212 7 T-7E ANl fd 2 [ 1) 4 PCle TX Al RX
WiE. Kl 7-6 24t 7\ TMUXHS5212 #5444 7E )\~ PCle TX i@ I& 1)\~ RX @8 2 [ P #e i) B E ] o v
& TMUXHS5212 [ L (CMV) i B A07E OV £ 1.2V SEE N . ELEH{R PCle M2 &R S 4
14 CMV i B AL T CMV G P FISEELAR | D0 2500 AT &M 1 FEL 38 FELT L 25 28 R0 SEILIE 41K CMV e &

TX0

YYVYY

e TXO_2 ‘f_
Vee
0.1 pF I N
I T 2
»
X2
— ™
»
X327 |
TX4
o X4 2 |
TX5_2 E
™ >
= ; THE_2 :
»
—
= N
TX7_2_ |
@ » o
= o
< o n
o RXO 5 ©
< O
s RX0_2 o
RX1_2
i RX2
; = RX2_2
RX3_2
< RX4.
* e RX4_2
RX5_2
<
_ RXE
<
— RXE_2
— — —
Controller | optional RX7_2
10k0g
Jf GMND
>
&l 7-6. PCle BB XK EH
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7.5 DL 2R

B | )
& 7-7. Tl PEAbAR @ R HEA 22 (9 32Gbps PRBS-7
=55

& 7-8. TI Bl i@ s 78 TMUXHS5212 3EiE /)
32Gbps PRBS-7 5

& 7-9. TI ¥tk P i@ R HEAT LK) 50Gbps PAM4 (25
GBaud) PRBS-7 155

A 7-10. T AR Pl 2 TMUXHS5212 i#iE R
50Gbps PAM4 (25 GBaud) PRBS-7 {55

7.6 HIFAHEN

TMUXHS5212 AN E IR 7. {H2 , TI @IESS IR Vo FREIFFRF &M E |, % PD B VKT, TI kg

WAL Vo 5 IBHLCE 78 2 MR AR A4S -
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1.7 4/
7.7.1 #5755

¥ K AEHEEIR , T1 & @& 30H PowerPAD™ JEE2 I BRI HHVE AL /2 PowerPAD 2% T 5 11245 4
XK. fEm K AR E, TMUXHS5212 7] LUE S ¥ PowerPAD #3231 % A T FLIOECE S | |, AABANMEET
FE A AR

A REIEAT R , WS 75 0 a8 H1 USB ZE26:4 195 8 71 e 157 7 o

B A L AUEH] 1oz $A 4K GND 5| NEFL R T AR AL | DUE 831 B 0872 BN R BEVE W AR IR K[ BRI
1BAT . IR FE TR T PowerPAD 335138 PCB #it4E /.

7.7.2 #r/ganty
K] 7-11 JE7R T USB 3.2/4 Type-C £ % E I 8% S B 3 A7 JR - ]

COp
COn

Q
—
m

=
—
m

Match high-speed traces
length as close as possible

PD and SEL can be controlled R
to minimize skew

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

GND
GND

BOn
BOp

C1p
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 < ‘g.c
< 2 < <

A 7-11. TMUXHS5212 7 {7~ 1)

e
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8 BRI SRS

8.1 B U FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

8.2 T RIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

8.3 Fitx

PCle™ is a trademark of PCI-SIG.

is a trademark of Intel Corporation.

PowerPAD™ is a trademark of Texas Instruments.

TI E2E™ is a trademark of Texas Instruments.

Ethernet® is a registered trademark of Fuji Xerox Co., Ltd.

P R bR % B A & B 7
8.4 HHHHEL

F LA (ESD) SRR XA A L . A (0SS (T1) B G 24 1 TS0 H M AL FE T A B BB o Sy T ) A 3
A RIZHALT | ] B SRR BB

m ESD MR/ NE FEBUNOITERERE , KBS FEE LR REEA 5 R BBUE |, R BV EH AR 2
HOE R AT e 2 BT 5 H R AT AR AT .

8.5 RiEk
TI AR ARERII IR T AT, B TR A AE L.

9 BT P sEid
T DR RRCAS B DRG] BE -5 24 T R 1) TR A (]
Changes from Revision * (July 2026) to Revision A (October 2026) Page

o B R IR IS I T 2 1 T T I 2 B H R e, 1
o FHHT T RSVDT FIRSVD2 THH .o 3
o KB ETEHEIE Voo A 3.3V TR 3.3V B 1.8Vttt 3

A BITRE R
July 2026 * HILHRATIR

10 ML HEMETEE R

PAR DU &AL, BRI IS B X5 B RS E AT s s . B i, A SATER
HASX WSO HHAT BT . A RIL B R RN ST 3 CA 15 2 e A2 I A A
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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
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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. TI 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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