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D1+ 7 110 A, JEIE 1, +ve 55
D2 - 8 /10 A, @E2, -velE5
D2+ 9 I/0 A, EIE 2, +ve 55
D3 - 10 110 A0, JEIE 3, -ve 55
D3+ 11 110 A0, BIE 3, +tve 5
HPD_A 12 /0 SETA SRR S
HPD_B 13 I/0 WO B, MIERARIL S S
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D2-A 31 110 il A, JliE 2, -ve (55
D1+A 32 /0 il A, JBIE 1, +ve (55
D1-A 33 /0 il A, JBiE 1, -ve (55
DO+A 34 110 Uil A JEIE O, +ve (55
DO-A 35 /0 Uil AL, JBIEO, -ve &5
vcC 36 HL Y5 CER/GENES

GND 37 GND b

DDC_AUX-B 38 1/0 uil 1 B, DDC 8% AUX 755
DDC_AUX-A 39 I/10 uil 1 A, DDC 8t AUX 1175 %5
DDC_AUX- 40 1/0 A3, DDC 85 AUX i (55
GND PowerPad GND Hi
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Vio- | gy R s @ ) @) FF A AR 11O 311 05 40| v
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Vio- | gy R s @ O @) A O3 05 60| v
ABSMAX
Vin- R O Fi 31 IO 05 so| v
ABSMAX
Vp. - [P

P TER B I 60H 3 2 4kt i B R 10 31 08| v
N_ABSMAX
Timax i E 45 TMUXHS4512 0 105 °C
Timax i E 45 TMUXHS45121 -40 125 °C
Tstg T A7 Uk P 5 -65 150 °C

(1) B 2N R A BT IEAT VT eS0T B IE Sk AR o Hat] S5 KA 52 (AN R IR B AR IR B 26 A N BAE & INa& 1745 A WA A HoAth £
PE RS IER BT W H “EUCSIT4ME” BE “Axt i REUEE” JWRWNEH |, SRS A IERIET | X REm SN
ATEEME . DHREAIME RE ISR AR A

(2)  BRIESAUH , TR R R LAy B

(3) G SR A N\ Ay R R FE AU A, S R R R R A 1

(4) VMV FITER Vo MIFEE %A

(5) #3I : DDC_AUX+A. DDC_AUX-A. HPD_A. DDC_AUX+B. DDC_AUX-B. HPD_B. DDC_AUX+. DDC_AUX-. HPD

(6) #1311 : D_AB_SEL. SIDEBAND_SEL. EN

5.2 ESD %4
& AL
MNARTR HLEER (HBM) |, 774 ANSI/ESDA/JEDEC JS-001 fzE , () +1500
V(esp) i HLBCH — — \Y
5 HL B (CDM) , 754 ANSI/ESDA/JEDEC JS-002 kRt , @ +750

(1)  JEDEC 3ck4 JEP155 #4511 : 500V HBM it s 7E k7l ESD £ i F % 42k 7.
(2) JEDEC X4 JEP157 #5H : 250V CDM H} Aefis EArvE ESD 2 HliRAE R 2% &4 /.

5.3 BTG
TE 8RR 1 T AR R G B 7S (RS B ) )

BME  HAUE  BORME| B
Vee PR 1.62 1.8 1.98 Y,
Viocom | AN H SRR E (50 51 ) 0 1 \Y;
Vio SN R B ) 0 1.4 v
Vio NG N A O 0 1.8 \%
Vin Herim N BIE ($ERO5] ) 0 vce v
DR FEOME T IR 2 20| Gbps
Ta TARFBEEE TMUXHS4512 0 105 °C
Ta TAEAEEIRIE TMUXHS4512] -40 125 °C
T TAEZ R TMUXHS4512 0 110 °C
Ty T ARSI TMUXHS45121 -40 125 °C

(1) BT B AR AN L AURRE VCC B GND LIRS F IEFI21T. AXEZER |, S CMOS fi N80 2212 5lE 2 1 5200
N FAE

(2) 4#51# : DDC_AUX+A. DDC_AUX-A. HPD_A. DDC_AUX+B. DDC_AUX-B. HPD_B. DDC_AUX+. DDC_AUX-. HPD

(3) #:#I3IM : D_AB_SEL. SIDEBAND_SEL. EN

Copyright © 2024 Texas Instruments Incorporated PR PR 5

Product Folder Links: TMUXHS4512
English Data Sheet: SLASFM5


https://www.ti.com/lit/an/scba004e/scba004e.pdf
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmuxhs4512?qgpn=tmuxhs4512
https://www.ti.com.cn/cn/lit/pdf/ZHCSXE2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXE2&partnum=TMUXHS4512
https://www.ti.com.cn/product/cn/tmuxhs4512?qgpn=tmuxhs4512
https://www.ti.com/lit/pdf/SLASFM5

TeExAS

TMUXHS4512 INSTRUMENTS
ZHCSXE2 - NOVEMBER 2024 www.ti.com.cn
5.4 #EREER
TMUXHS4512
#Adgkr() RET L:<Vive
40 5|
Roga 4B IR BT AR 33.0 °C/W
R0 c(top) SEEAMSE (TS ) #AH 25.4 °C/W
R 25 75 W AR A BH 12.2 °CIW
YT 45 B TERHE S 4L 0.8 °C/W
b 45 %5 LR R IE S 8 12.2 °C/W
R0 uc(oot) GEEAN (JRHS ) FABH 31 °C/W
(1) FRHIBRIEARMELAEE | S 5L SR 1C B IR bR T
5.5 SR
18 EARIE RS T 1 TARREJa A ( BRIER A ULE )
BHO® RO g ME | wm
Hitett (FaEmasy )
VCM:OVE'IV;I,/O:*10mA;VCC: 8.8 1 0
1.8V £10% ; 0C % 857 ; ' ;
VCM:OVE']VQH/O:*10mA;VCC: 8.8 12 0
1.8V £10% ; -40°C % 1257 ; : ?
V|/0 =0V % VCC ; ||/o = -10mA ; VCC =
1.8V £10% ; 0°C % 85T ; 85 125 ©
Ron-sB ON RASHEBH P 5 -
V|/0:0V§EVCC;||/OZ -10mA ; VCC = 85 13 0
1.8V £10% ; -40°C % 125 ; : ?
X . Vio =36V o= - 10mA ; VCC = 1.8V
Ron-se.spey | ON Ak Hifil A S ; o 3 AN 1259&”; cc=18 120 160| o
Con-sB-im | EEHEF] GND fyiZ i SH@ 4% f=1MHz ; 7| pF
Corr-sBm | 23 GND s T 2% f=1MHz ; 45 pF
i i e B s M. 4w [EN=H; Vo =14V ;VCC =18V 15 JA
e . TR X (R HRLA +10% ; .
liH-D el S X BN AL ———————
FTE RIEFEEAE S . & [EN=H ; Vy0=14V ;VCC =18V 35 uA
AN e T X TR L £10% ;
BRI, | oo, 0T 8V IVCECSTEY 25 pA
liH-sB puki AL PNGEN .
ks, |0 Vio T 18V VEE= T8V 1| A
P VT —
loFF-DAB g;ﬁ r)ﬁ BRI (CRBII | i a VCC =0V ; Vyo=0V & 1.4V ; -8 15| pA
e e T
loFr-sB gj;ir; B R (KBTS BT 1205 5] VCC=0V; Vo=0V £ 55V ; -1 5 pA
#HI%IA ( SIDEBAND_SEL. D_AB_SEL. EN)
ViH-CTRL S B RN E | A S A5 . | VCC = 1.8V £10% ; 1.0 \Y
ViLcTRL 5 B PR N E | B S A5 . | VCC = 1.8V £10% ; 0.3 Y
liH-cTRL FEH SRR R PR R | AR SR EA S . | VCC =1.98V ; Viy =1.98V ; -0.1 0.1 pA
liL-cTRL GG m AR FRER | Fra s En A5 . | VCC=1.98V ; Viy=0V; -0.1 0.1 pA
lore-cTRL g;%r; PURIIRIR CRRBIT | e gl Bt 510, |VCC = OV ; VIN = OV 5 1,98V ; 01 01| A
CiN-CTRL LPNGER o BT 5] A . |f= 1MHzZ ; 5 pF
LR
leo SE TR T 1 VCC ik Eﬁ‘ﬁf‘i FEIVCC B | e Z vy = 1V 500/  pA
ll
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£ HARE KGR T I TARIR VG NS (BRAESA )

SO @

WEHAED

v PP mrm| owm

lccPD W e AE T A VCC HLYE LI

it

WU ) VCC R

EN=L;Veu=1V

0.07 2| A

(1) Vs Voo Iy il lo SEHEEERALH 1O 3. Vi RIGRHHA .
(2)  FTABBUEISTE Voo = 1.8V ( BRAEFAMERT ) - Ta = 25°C BFITE.
(3) 43I : DDC_AUX+A. DDC_AUX-A. HPD_A. DDC_AUX+B. DDC_AUX-B. HPD_B. DDC_AUX+. DDC_AUX-. HPD
(4) #:#I31# : D_AB_SEL. SIDEBAND_SEL. EN

5.6 HEMRESH

£ HARE KGR T R BOSATIR VG IS (BRIESA ) .

XA EEES . EEAERLT , R =50Q,

ZH TRSAE BME  #BED  BRME s
100MHz K} ; VCM =0V ; -0.7 dB
1.7GHz it} ; VCM =0V ; -1.0 dB
2.7GHz i} ; VCM =0V ; -1.1 dB

Lore FITBAGE 4.0GHz i} ; VCM =0V ; -1.2 dB
6.0GHz It} ; VCM =0V ; -1.6 dB
10.0GHz i} ; VCM =0V ; -2.5 dB
100MHz i} ; VCM =0V ; -23 dB
1.7GHz It} ; VCM =0V ; -22 dB

RLoss Ip— 2.7GHz It} ; VCM =0V ; -20 dB
4.0GHz i} ; VCM =0V ; -19 dB
6.0GHz i} ; VCM =0V ; -18 dB
10.0GHz It} ; VCM =0V ; -13 dB
100MHz i} ; Vem = 0V ; -66 dB
1.7GHz It} ; Vem =0V ; -40 dB

xtalk ik 2.7GHz it} ; Vem =0V ; -37 dB
4.0GHz it} ; Vem =0V ; -44 dB
6.0GHz it} ; Vem =0V ; -45 dB
10.0GHz i} ; Vem =0V ; -30 dB
100MHz K} ; VCM =0V ; -65 dB
1.7GHz i} ; VCM =0V ; -37 dB
2.7GHz i} ; VCM =0V ; -33 dB

OISO ZE0r KRR S
4.0GHz i} ; VCM =0V ; -30 dB
6.0GHz i ; VCM =0V ; -27 dB
10.0GHz it} ; VCM =0V ; -23 dB

(1) FrA AEMEIITE Voo = 1.8V (BRIEFISNED ) o Ta = 25°C WHlIFH.

5.7 FFpetE

B HRUYE BAE| B
T RES ]
tsw_POwER oN | #fi [ HEET [H] Eé:ﬂﬂxuy\ﬁ Ll 200 us
tsw_POWER oFF | 4 {7 FLEST [ Eﬂl\lqj[_ﬂ{uy\ RN 550 ns

RS
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28 B/ME HRE BAE| B

trp FRZESERIEIR f=1GHz 60 ps
LS 51 50% F)

tsw_as M A F B [ 1) VOH/NVOL [t 50% i 60 us
=
MIEREAE 51 50% 2

tsw_sa M B A [ITT I 8] VOH/VOL {1 50% il 60 us
=

tsk_INTRA [F)—3ETE + FI - 5] B T AR A B A Ak f=1GHz 1.8 6 ps

tsk_INTER JEIE ) P ARt f=1GHz 9 ps

BHSI

tpp-sB PP S TSN f=1MHz 250 ps
MIEREAE 511 50% 2

tsw-sg_aB A ] B Y ] VOH/VOL 1ty 50% il 20 ps
i
MIEREAE 511 50% 2

tsw-sg_BA NN PSS VOH/VOL 11y 50% il 20 ps
i

tsk-sB DDC_AUX+ 1 DDC_AUX- 3| il 1A B4 kAt f=1MHz 8 ps
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5.8 AR
B L BRAR LR 4% P T L Viyo,om 4 OV BN 0 BN 8

5
0 0
[ ——— -l
W m

E —n0 M 5 M
8 — D1 = — D0 W/\
= —D2 = — D1
£ — gs \%N g —D2 $ N::"‘
g el 8 - 4 iy

-10 X A’\‘n’”‘\"‘\ ” -10 y

it | e’ |

[ 5E+9 1E+10 1.56+10 28410 25E+10 E+10 0 5549 1E+10 156410 26410 256410 E+10
Frequency (Hz) Frequency (Hz)

B 5-1. 30 A FIZMEASTE B 5-2. 0 B HZS B

2 »
— D0
—D1
10 10 — D2
— D3
0 AR B, 0
-10 ,v U t -10 H
g Wil [ g ] | o
g, ) hd — 2 ;
s 7 TI] o £ 20 ey | t ‘w T
© i G —o02 © kit
20 ‘ —D3 -0 T - w | f 1 T
-40 |' T ’ -40
=0 &0
‘ 5
80 0
0 5E+9 1E+10 1.5E+10 2E+10 2.5E+10 3E+10 '] 5E+9 1E+10 1.5E+10 2E+10 2.5E+10 3E+10
Fraquency (H) Frequency (Hz)

K 5-3. R T A BRI ZE ) 1B R B 5-4. 3N O A % D 222> Bl

2 2
; T e PR ey
’ KN Wil
0 : f /
~ -10 N“VW’“" T _ 0 :T?
g, e Ml g -2
T i —5
5 -
H l —
-40 T —D1
—o2 EY
- — o3
0 E)
o €49 1510 158410 2210 22E:10 2E10 168 28843 5.1E:9 7888 LOIEH10  128E410  LSIESI0  1.78E410 26410
Frequency (Hz) Frequency (Hz)
Bl 5-5. Ym0 B B H =4 B3R &l 5-6. ¥t M A FISEHPIREFEE (01S0)
2 2
) w w,
-40
g / — DJ g
£ — £
H — D2 &
<0
0
0
20 )
1648 28848 S.1E+8 TEES 1.01E+10 1.288+10 1518410 1.78E+10 28410 0 2648 4E+3 BE+S BE+8 1E+10 12E410  14E+10  16E+10  1.8E+10 2E+10
Frequency (H2) Frequency (H2)
& 5-7. %5 H B HIKBriREHR S (01S0) Bl 5-8. A3t HMIEEE 2 E KR (Xtalk)
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6 ZHNERFR
VCC
VCC
PORT A _ oV
VCOM | i cL RL Vou
|
J—T : 1 OUTPUT Vo
PORT B
| R L
O
= EN |
CL RL \Yel®
CONTROL = oV
= INPUT l L
VOH
VoL
V& :RL=10kQ ; VCOM =VCC ; CL = 1pF
6-1. JF R BRI ( tsw_power_on 1 tsw_power_oFF )
VCC
PORT A _
VCOM | —L cL RL
L. |
- |
I ! PORT B -
D_AB_SEL ' O 4 =
- SIDEBAND_SEL :
| |
cL RL Yol
D_AB_SEL  ———
CONTROL — SIDEBAND_SEL I oV
= INPUT l L [
= le—l—  tsw.as and tsw ga
: ! Vou
J—
| |
OUTPUT | Vo
| |
1 1
RL=10kQ ; VCOM =VCC ; CL = 1pF
B 6-2. JEIE [ YT ] ( tsw_ag 1 tsw ga )
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TMUXHS4512

ZHCSXE2 - NOVEMBER 2024

-+ VOL

& 6-3. IR (toq)

tpd = (tPLH + tPLH) / 2

Network Analyzer (VNA)
DUT
PORT 1 Q o
% 50-0 50-Q
port2 (5 S -
% 50-Q 50-Q
PORT 3 O N 1
% 50-Q 50-0
PORT 4 O | — 1
% 50-0 50-0
& 6-4. 23 (Xtalk)
Network Analyzer (VNA)
PORT1  PORT2 PORT 3 PORT 4

@

@

Q

®

DUT

% 50-Q

50-Q

Bl 6-5. Z 7> XK= (0ISO)
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Network Analyzer (VNA)
PORT1  PORT2 PORT 3 PORT 4
DUT
—2
.
50-Q
o -
—
50-Q

&l 6-6. ZH5 5 (BW) B AIRFER [E g3t
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7 VE4H B
71 iR

TMUXHS4512 & — 3k 5 TE R IR A £ 1% 2 F 2812 M5 50 3 8%, AR @RS HBEAYE /0 HE |, fE
NS ZE R 2 I AU A 13.0GHz B & 5. TMUXHS4512 & — 3 LI 2 8%, Bl B8R E R Eik
20Gbps. fH & , @ik i S ARFE R VF | 1ZA8 0 7T H T B0 R T S 42 1 iZ 8 1 sl S s Rt T
EZHROMTR AR |, B2 ME S ERRE S (TR R E S AEIE Ve assmax ) « 1% & EE
ST EF LR R TG (CMV) OV 2 1.0V ZEME4 . BB &K 5V HE. 0 EE ST oV £ 1.8V
CMOS {55 ( Ron H174{H N 8.5Q ) .

7.2 TR T HE ]
{1 DDC_AUX+A
DDC_AUX+ [} O/Q {1 DDC_AUX-A
DDC_AUX- [t O {1 DDC_AUX+B
O {1 DDC_AUX-B
Gate driver
buffer
{1 DO+A
Do+ [ ® O/Q ] DO-A
bo- I T O 1 po+B
O {1 D0-B
CMV | | Gatedriver
tracking buffer
{1 D1+A
D1+ ® O/Q {1 D1-A
D1- T T O 0 D1+B
O {1 D1-B
CMV | | Gatedriver
tracking buffer
ENTH Charge Pump —fivce
D_AB_SEL[l—] Switch Regulation
SIDEBAND_SEL [[;——— Bias Circuits L MGND
{1 D2+A
D2+ ® O/Q {j D2-A
D2- 0 O {1 p2+B
O {1 D2-B
CMV | | Gatedriver
tracking buffer
{1 D3+A
D3+ [ ® O/Q {] D3-A
D3- []_T O {1 p3+B
O {1 D3-B
CMV | | Gatedriver
tracking buffer
O/Q I HPD_A
HPD %
O {0 HPD B
Gate driver
buffer
7.3 FriE i

TMUXHS4512 J:FHAH 1 TIHEA |, 28R B 82 50 17 22 7= A 1) v FE R BB 1Y) FET RSB SImR S
PH. FERFISDIFERIR , TMUXHS4512 £ TAER AN TIFE1Ch 500pA |, fEITHL (EN = L) BT DR 2pA. %
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BT ESD Y, BefE L EFEIE 1.5kV B AR ALY (HBM) FlEik 750V 1 78 HL 2344457 (CDM).
TMUXHS4512 i&F — TR I EE |, ZINRE AT Ve IR AT A BAE VO 51 _L e InA LS 5 B [ 1 28 1 S m) 4k
M. FEXFENR | Rk oh e mT B 1k 24 IR FL i . TMUXHS4512 A& T1& 38 B TEIRIE S .

7.4 B ThREAR
% 71 5 T TMUXHS4512 Z2 - (K 88 Th RS .

R 71. RER

EN D_AB_SEL SIDEBAND_SEL | Zat

X X FERMEAEA . pr i =S .

H L L Frfi AEIEIC . BT B IBIES N R,

H L H i AfdEEdiEEy s , JEE B EECSHEH. T HAsEiES e
HER

H H L B BHdEmdEEESCEl , FEADWEECEH. Irg Hit@EiEs s
PHA

H H H T BiEE® M. BT A @B &S,
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8 N L

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

TMUXHS4512 & @B A E S LR Z M E RSN ZBES &4, ST ZmEE D, HAuEEE S
ik 20Gbps. TMUXHS4512 #f250E 5 , HILBIHEIEHE (CMV) ¥ 0V & 1.0V, Dxx J83#E ) 22 7 R i & ik
1600MVpp. % ashid vl F T3 it 2 PR H o OV £ 1.8V KL CMOS 155 . TMUXHS4512 ] FE % %
BHZRREZ BG5S BRI R, AT -

o HuE K sk 20Gbps K DisplayPort (DP) ( &z UHBR20 )
o B¥EHEF L 20Gbps [ USB4 #1 Thunderbolt (TBT) 3 1 4

8.2 LRI A - DisplayPort

TMUXHS4512 0] F 75 5 uity A1 82 W o 2 A o D) ¥ DisplayPort {5 5 o 7298 5 N H o, R B EIE 4b 328 1)
DisplayPort i [ 7] LUEHE 520 & BN E B2 8 58 DisplayPort #2052 —. 74 PC 1, TMUXHS4512 o] [ T K4
B R ST B R D) e B — AN IE R AR BRSO b FEROm SN AR T B T AE P& AR L DisplayPort
Yo 2 [ AT I8, i L T 4% A (SOC) #2411t DisplayPort 155 . AT 4L 1 el S H i T4 1 1
SEHTE , HA TMUXHS4512 $244E 7 2:1 Z (559 5 ThEE.
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DP Source 1 2:1 or 1:2 MUX
OUT_MLOP I} DO+A vee
OUT_MLON I} DO-A vee T
ouT_ML1P — D1+A = o1uF
OUT_MLIN I} D1-A oD
GND
OUT ML2P I} D2+A G';ﬁ
OUT_ML2N I} D2-A =
OUT_ML3P 1 D3+A DP Sink
OUT_ML3N —} D3-A Do+ IN_MLOP
IN_HPD HPD_A Do- IN_MLON
DPA_PWR
100kQ D1+ IN_ML1P
SRC_AUXN 1 DDC_AUX-A D1- IN_ML1N
SRC_AUXP 1 DDC_AUX+A b2+ IN_ML2P
100kQ
% D2- IN_ML2N
DP Source 2 D3+ IN_ML3P
OUT_MLOP 1 DO+B D3- IN_ML3N
OUT_MLON I} D0-B . OUT HPD
OUT_ML1P I} D1+B -
OUT_ML1IN I} D1-B o %
OUT_ML2P I} D22B DDC_AUX- 1 SNK_AUXN
OUT_ML2N I} D2-B DDC_AUX+ I} SNK_AUXP
1MQ
OUT_ML3P 1 B
OUT_ML3N 1 D3-B DP_PWR
IN_HPD HPD_B
DPB_PWR -
N mcu
100kQ D_AB_SEL
SIDEBAND_SEL
SRC_AUXN 1 DDC_AUX-B
SRC_AUXP 1 DDC_AUX+B
100kQ %
& 8-1. %3 %F1> DisplayPort 2 — - ¥ i JF 2 &
8.2.1 & EX
% 8-1 ¥4 T It DisplayPort 7~ 1#) % 115 %
% 8-1. DisplayPort N Ff (¥t iH 5%
BB A~ HIME
Vee 1.62V & 1.98V
VCC LA 0.1uF
AUXp HiFH 45 B IMQ (EREE 3.3V)

P : 100kQ % GND

Bl - 1M Q % GND

AUX HEER
n reRLE Y - 100k 0 (T 3.3V )
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8.2.2 AR FE

TMUXHS4512 #¢itA1E 1.62V £ 1.98V HLIE TI&AT . A LA 254k i A a8 R PR ARME A5 O 3wy il IR e B . ARYE

DisplayPort e , W 50 7E 5 it A1 U s i B E R 31 3.3V 1) AUX b4 s BH 28 Fi% 42 %) GND ) AUX R 47 HELBH

o
8.2.3 MifH Lk

BERT TX

1Vppd 1.5 inches 1.5 inches
0dB de-emphasis > Pre-Channel > DUT > Post-Channel Scope
0dB pre-shoot (-2dB at 10GHz) (-2dB at 10GHz)
PRBS15
& 8-2. WA E

\¥ S
Time (ps)
& 8-3. IRIE : 20Gbps , THRAEEKE (— R RNE
—/MEIE )

0.6

%

0 10 20 30 40 50 60 70 80 EY 100
Time (ps)

& 8-4. Hi/E : 20Gbps %t 0 B , D0+ | DO+B. DO- %
D0-B ( —X HWE—NEE )

8.3 HLJFAHE

K Voo TREFAE 1.62V = 1.98V KVEHIWN . 1§20 T X R AHE (2 R 5 KR AP SR s
S A R 75 -4 i HL e B M . TMUXHS4512 3845 Fa i P 1 K

8.4 1ijF
8.4.1 /G758

NTRORASAT AT FENE | BRI LU 5 FH BN A B ARAT JRi A R4 R AT HR 4

o (EHLYR G RIAT R 5] A TR P 2 P 2 A AR DR BATARPET , AT BRI 5

PU, A BA BRI A AR
A5 FHASTREL PR AT 28 A B2 DL G ek K R 930

N T AR BEAER ) A SE B RE

K ESD H1 EMI fR4P 8845 (A ) TR AT RESE I L AR A B .

DRIFAT LR ] B2 /D AT 2 T FE I A, DU AR AR AT 2k ) R PERZ i o

B md 5 SRS 50T, BEHE S 5RAME SIS

wH AL MBLE A i, JFE AR DA 456° AT AL

IR ZE S T AT L A SR AT RE DR FF T AT« A R AR X AR

BAR R 5 2 A B A SO T o Xy ] R R A 1 G A R R A
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8.4.2
1% TMUXHS4512 )37 FH 38 ik B A2 i) 88 75 — AN 2 b VAT AN ST o 11 2[RI HEAT 18 4% .
DDC_AUX-A
/ DDC_AUX-B

@
P4
lw)
..
DDC_AUX-
! lw) <
(@]
(@]
[ 7 @ l [+ N
S w w w w w
o © [o2) ~ [«2) 4]
EN em——tp= |1 34 é
Mux D_AB_SEL el ] 5 33 g-\
Control D1A
SIDEBAND_SEL el | 3 32 E./_ L PortA
/ DO D2A
— ; 0 E”_
D1 D3A /
ﬁE , » E"_
Common
1 3= NN
D2 DOB
ﬁE . ” p—
S = b1 25
\ D3 D1B
B = KT 2 e A
D2B
HPD_B e ] 13 2[F
HPD et | 14 21 I__tl
N LN
[} ~ © o

N\ 3B /

ano (e | 51
ano (eme | 81

DDC_AUX+ DDC_AUX+B

DDC_AUX+A

&l 8-5. i Ryl

8.5 R4 B

8.5.1 DisplayPort 1:2 £ 5 /H

TMUXHS4512 2+ 38imih & 4810, 140 DisplayPort. 05 Z07E %44 1) 23 FL 00 i A 23 FL 04 F 41356 22 I R & HL 2
o TEXMNMEFERBIFR | SNBSS HAESRBE T AN, JEAIME DP Elum T B G . RiE& DP
Jsik & DP Ui R 31 Vio,om B RAKEFER AL A FLMIE R AE A LM BT B G . Wi DP I AN FF &
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TMUXHS4512
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Vio.cm B3R, NS A & A 28 B 7E DP Jis Al TMUXHS4512 2 i), W DP BlUm A FF & Vio.om R
NSRS AR A B 28 B AE DP #Uem A1 TMUXHS4512 2 4] .

DP Sink 1 vee
IN_MLOP T
IN_MLON
— 0.1uF
IN_ML1P
IN_ML1N
IN_ML2P =+
IN_ML2N
IN_ML3P DP Source
IN_ML3N 1 OUT_MLOP
OUT_HPD 1 OUT_MLON
Il
MQ % I OUT_ML1P
Il
SNK_AUXN 1 — OUT_MLIN
|l |l
SNK_AUXP —! 1l OUT_ML2P
1MQ I
I OUT_ML2N
DPA_PWR '
OUT_ML3P
DP Sink 2 " -
|l
IN_MLOP il OUT_ML3N
IN_MLON
IN_HPD
IN_ML1P DP_PWR
IN_ML1N :é
- 100kQ
IN_ML2P 1 SRC_AUXN
IN_ML2N 1 SRC_AUXP
100kQ
IN_ML3P
IN_ML3N
OUT_HPD
- Mcu
MQ %
SNK_AUXN 1
SNK_AUXP 1
MQ é
DPB_PWR
K| 8-6. DisplayPort 1:2 77 5%
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9 SRR SRR

9.1 TSR

9.1.1 RIS

THZ I LA R R OSSR

© fEINAXEE (TI) , CMOS #ip A ZE 1825 219527 L T o

9.2 B B HTE AN

FRWCC SERE R |, 75 PHIE ti.com LRIEIE S0 Ie. mith @y SEATIEN , RIVATAE A G s B B O
o AREREAER |, WEREM ORI SO & KT G il .

9.3 CRFHIE

TIE2E™ PRIz R TR EESH TR, W HENE R ARG IE, L BiEf@s it #. @R
BUA g sl th E QU e, SRAS P (K PRk vt 5 B

BEEM AR A DTS IR it XSSP E I AR TI EARRE |, IF BAS—E B TI (I iE S
T A 263K

9.4 Fkr

TI E2E™ is a trademark of Texas Instruments.

FrE RibR L B BT & I = .

9.5 FHHNHESE
B (ESD) S bRIX AR H S . ZE A4S (TI1) B BOEEIE 24 f TR S B AL B T A SR B . SRS <3 IE A O b 3

A FIGHE R | T A SRR S Al

‘m ESD [M4RIF/NE SEHRUNMOMEREME S , REBEA S, FEZ RN B TTREE R 2 22 |, &R AR 4 &

OB SRR AT RE 2 T EUE 5 H R AT BRI A AT

9.6 RiFR
TI REL RARERF IR T ARE. B FRYEE R A o
10 BT I it %
vE o DUATRRCAR I TUAS ] §E 5 24 BT RRCAS 1) TS AN [
HiH BT hRAS R
November 2024 * WIUE RAT R

1M U, BRI B

PAR DU S AU, BRI IS B X E B RS E A AT sl s . B i A2, A SATER
HAZXT WSO HHAT BT . A RILEE R MM ST 3R CA 15 & e A2 A A
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PACKAGE OPTION ADDENDUM

5-Dec-2024

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
TMUXHS4512IRETR ACTIVE WQFN RET 40 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 TMX412
TMUXHS4512IRETT ACTIVE WQFN RET 40 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 TMX412
TMUXHS4512RETR ACTIVE WQFN RET 40 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR 0to 105 TMX412
TMUXHS4512RETT ACTIVE WQFN RET 40 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR 0to 105 TMX412

ples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may

reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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

Addendum-Page 1



http://www.ti.com/product/TMUXHS4512?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMUXHS4512?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMUXHS4512?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TMUXHS4512?CMP=conv-poasamples#order-quality

13 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 5-Dec-2024

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 TI 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
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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.

i
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EXAMPLE BOARD LAYOUT
RETO040A WQFN - 0.8 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
RETO040A WQFN - 0.8 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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