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Sk
T HFEE et 1 B A R ettt 38
2 B s 1 QBRI s 40
B BEH s 1 9.1 M %172 ( Hukl = OxOA ) [E £z = 00000001]........ 40
A B B BAITIBE .o 3 9.2 DisplayPort #z il R 2747 8% ( Huhib= 0x10 ) [H
B BB e 6 £7= 00000000].........ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 40
R D GF 5 3 N 1= = RO 6 9.3 DisplayPort =R A £ 48 ( Hhilik= 0x11 ) [E
B2 ESD ZEZ oottt ettt 6 F7= 00000000]-......eeeeeeeeeeeseeeeeeeeeeeeeeeeree e 42
5.3 BB AT 25 oo 6 9.4 DisplayPort = Hl IRA A 4785 ( Hiklk= 0x12 ) [H
B PP BEAE I e 6 £7= 00000000].......c.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 42
5.5 B AREME oo 7 9.5 DisplayPort =R A £ 45 ( Hhilik= 0x13 ) [E
5.6 BT T EEIR oottt e s ee e eenenenes 10 F7= 00000000]-......eeeeeeeeeseeeeeeeeeeeee e s 43
BT TFTHEIE oo 10 9.6 USB3.1 M IR FH 748 ( Hukk = 0x20 ) [EAz =
5.8 JUTRFIE oo 12 00000000 ceeeeeeeeeeeeeeeeeeeeere e ee e 43
6 BHMIBIEE e 15 9.7 USB3.1 #&HlARASZ /788 ((Hhbk = 0x21 ) [H AL =
T BEBHVEH oo 17 00000000 -+ eeeeeereresreseseeseesesesessinese s 44
T BEIR et 17 9.8 USB3.1 =il RA7rAras (Huhik = 0x22 ) [R A% =
R v L 18 00000000t s s ree e enennens 45
A T NS 19 MO BERISTESCRE oo 46
74 BEOEIHAEER oo 20 101 BRI EFTIE R oo, 46
B e 25 10.2 SCRFBEIR oo, 46
ITE:L L 5 A 28 10,3 B et 46
R L =7 = ST 28 10.4 FFHRAE T 46
8.2 BT N oo 28 105 ARIE D oottt 46
R v 34 T BT T T e 46
8.4 FLYEHIZE B oo 38 12HUR. EEARTIAGER o 46
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4 5| A BT RE

2% _ %8 %%
9 9 g I X B mo
r F 8 & ¥ R R B
chp
[ T T B R A
58 8 8 9 8 & g 8
Txtp L _I'1 I[_ ______________ 32, _| DPOp
| _ | _
i [ 12 : 131 _| opon
| _ | _
EQo | I3 : 30 _ _| sseqo/ao
| _ | _
Rxtp L _l4 : l29 L _| opP1p
| _ | _
RX1n __|5 : |28[_ DP1n
| _ | _
eat | _le : Thermal 127 __| bPEQUA1
L — pad I -—
Rxen | _I7 : l26 _ _| pp2p
| _ | _
Rx2p | _I8 : 25 _ _| opan
| _ | _
2CEN [ I : l24 | HPDIN
| _ | _
Tx2n | 110 : 23 _| opap
| _ | _
™>2p [ 111 : 122 _| op3n
| _ | _
vee [ 112" 121 _| en
® » &% » N » © 3
S T O I O I B A O
T I T A T T T I T N T B |
& g g @ % &z & 5 Not to scale
2 5 L S5 g & °©
(2]
? g
& 4-1. RGF #%% , 40 5 (VQFN) ( THILE )
41, 51 HThRe
51k
ez B
B mE
DPOp 32 Z44i | DisplayPort 38iE 0 ) DP 2y IE#i .
DPOn 31 Zo%id | DisplayPort ifii& 0 ) DP Z 4 fifirH .
DP1p 29 22434y | DisplayPort JBi& 1 ff) DP %) IEfith .
DP1n 28 Zo%id | DisplayPort Jfii& 1 i) DP Z 4 fifiiH .
DP2p 26 #Z4i |DisplayPort 3EiE 2 ) DP 4y IE#iH .
DP2n 25 Z=oa%d | DisplayPort iliiE 2 ] DP Z4r i .
DP3p 23 Z4yiis | DisplayPort 8i# 3 ff] DP 24> IE4iH .
DP3n 22 #45H | DisplayPort J#id 3 1) DP 254 S th .
o/ S/
TX1n 2 §%§$A/§H” DisplayPort )24 fif Ak USB3.2 473 1 2 43 S i
FEY N N . - N
TX1p 1 0 @Nﬁ” DisplayPort (1% 4 IE i A5k USB3.2 174 1112 4 TE it
RX1n 5 #4541\ | DisplayPort 3¢ USB3 473 K Z /3 N o
RX1p 4 %y | DisplayPort 3% USB3 473 L2 43 IEFIN
RX2p 8 Z4i N | DisplayPort 8t USB3 4T3 L 222 IESI N o
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R 4-1. 5IAIThEE (%)

5|
HAO L]
AR WS
RX2n 7 #4341\ | DisplayPort 5 USB3 475 112 4 A «
T™2p 11 oy ﬁ”ﬁﬁ DisplayPort 1254 IE i Ak USB3 14755 112 48 IE4rih .
TX2n 10 Eﬁﬁ)\’ﬁ DisplayPort ({24 51 A5k USB3 | 4755 11 (1240 1 o
SSTXp 40 ZEN |USB3 FATH; M ZE 5 IEfIN .
SSTXn 39 ZHIN |USB3 N7 M ZE S fiAN .
SSRXp 37 ZoMH [USB3 AT K225 IEfTH
SSRXn 36 Zrkl |USB3 FTHG LM ZE 5 ki .
e {fH USB i , 15115 EQO —#2 R 4T RX1 A1 RX2 ¥ & USB U as a2t . #2
EQT 6 PRTHIA | e 1108 1 EQ.
s {5/ USB i, 515 EQ1 —#2 8 E4T RX1 A1 RX2 &% & USB #2023 AT st 25 . 2
FQo 3 PR piieeis 1108 i EQ.
EN 20| PEEEA Dmprii, 2T B 100 % SOKO BBLBHILAII L E 33V,
PIEHPATI . LS| 2 M DisplayPort H2USum #:U I #dE S TN -« 24 HPDIN 4t F1i%
HPDIN 24 PSRN | BRI ) S 2ms i, TS DisplayPort 3B 425 H | 1 AUX & SBU FF R4
AR
1°C 4ufefiztok GPIO ek, HMEIA “0” i, A 25H 12C.
0 = GPIO =\ ( I°C 4kH )
12C_EN 9 DU P4 |R =TI (12C 72 3.3V 1 JE A )
F = I12C 7€ 1.8V i3 A
1=12C #£ 3.3V i H.
SBU1. &It B AR L5 HIER R Type-C )2 1Y SBU1 5l &g i3E—
SBU1 16 WO, CMOS | Jo
SBU2. i EIHE &KLt 5 %R 3 Type-C #Mi L1 SBU2 5. B #IE—
SBU2 17 WO, CMOS | J e
AUXp. DisplayPort AUX IE I/O il it 32 i 48 & L 75 4% 2 2] DisplayPort £205ti. BT
AUXp 18 /0, CMOS | A A i aEaesl , tE AT E —A IMQ A% %EE: 2] DP_PWR (3.3V). 5|5
AUXN —it2 i1 TUSB1064-Q1 Fil - AUX Uil 31845 Type-C 177 % 1 %] SBU1/2.
AUXn. DisplayPort AUX i /O L3 i # & H 25 354 51 DisplayPort #2Wioiii. B T
AUXn 19 /O, CMOS | i A ARSI , WA TFE /N 1IMQ B3 ERE] GND. L5IHE AUXP —i2
th TUSB1064-Q1 i T~ AUX Walll AR 4 Type-C #9771 % thi %] SBU1/2.
DPEQ1 34 PUHL 4 N | DisplayPort 1% EQ. DPEQ1 il DPEQO & jili4% DisplayPort {25 523 425 «
. DisplayPort # %% EQ. DPEQO 1 DPEQ1 5| jilit$% DisplayPort I #3047 25 . 24
DPEQO/A1 27 PP I2C_EN # “0” i , DPEQO 5| it % & TUSB1064-Q1 I2C .
SSEQ1 35 PUHFa N | SSEQT AT SSEQO 51 I FA7 SSTXP/N #LHE USB Bl 8 4 2e 325 .
SSEQO 1 SSEQ1 5|14 F 4T SSTXP/N ¥ & USB i ss stz . 24 12C_EN #
SSEQO/A0 30 PUHLSER N | “0” B, SSEQO 5l JIif 1% E TUSB1064-Q1 12C #ihik. #15 12C_EN = “F” , W45
¥ SSEQO 5B E A “F” 5 “0” .
WjEE$-fHU N2 “n» i Ny - N N2
M 12C_EN = “0” B, shB B AE G, S0y 12C B4t 24T 12C W
FLIPISCL 1| OREET nt it sn g E4E EC B | VOC G i
[EERR N “p» . " "
- M 12C_EN = “0” W, BE5IHY USB3 JF et , L5 12C $is. AT 12C
CTLOSDA | ORET sy b R C 58 1 VCC FC .
BT DP zZ i a5 M. 24 12C_EN = “0” i, SL51 A LU H 5k25H DisplayPort
-y 5 PR | e 2500, 24 12C_EN £ “0” Bt , i 12C 24752 FAAI%%H DisplayPort Jfg.
(RABTH ) - 1 Dot
(PD) = 2% isplayPo
= 3 F DisplayPort.
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R 4-1. 5IAIThEE (%)

5114 -
H w5 e oA
vee 12 3.3V
vee 20 3.3V i
vee 38 3.3V il
NC 33 NC TCHERSIH. REFWTT.
GND B G i
(1) 1=%A, O=4iihi , Diff = %4 , P = i, NC = Lik#k , G= 3t
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5 Mg
5.1 4% RHUEE
1E AR RS AE T B A 16,5 T LR R SR T Rl Y A ( BRAE R A s ) ()

B/ME BAE AL
Vee HLYR L R Y 0.3 \Y
VIN_DIFF ZEGYRR NI I 22 53 HLHR 25 \Y
ViN_sE ZEGT RN (N -0.5 \Y
VIN_cMos CMOS iy N\ s [ 4N L -0.3 \Y;
T 45 125 °C
Tste e A7 -65 150 °C

(1) BN ABIE ] TBAT T RE S0 B BUK AR e Zoxt B KAUE (B I AN R SR A A2 IR M8 S A1 T BRAE 2 IS 7755 1 DA AT A 2%
PFFRENS I W IZAT. WM “BVCSATHRAE” B “AXRAHUEE” WEAMEH , S TRA S B2 IEWIZAT |, XA RERIE 11
ATEEYE . DOREAN I BE T AR A &% 1F AR o

5.2 ESD &%
& L::XivA
AR (HBM) |, #74 AEC Q100-002 Fr#E +4000
, ) e 51
V(esp) i L — 7 — %
FEHL R (CDM) , 754 AEC Q100-011 , Jif 4+1500
Al
(1) AEC Q100-002 #§ 7504454 . ANSI/ESDA/JEDEC JS-001 HITEHAT HBM [ /73l .
5.3 BWEIT %M
T B AR RS T B AR IR 5 0 R e Y el Y A ( BRAESS A )
B/ ME PR BAf| Hfr
Vee RGNS 3 3.3 3.6 v
Vee ramp | ERTERHE 0.1 100 ms
Vioc SDA 1 SCL - F 48 L BH 2% bk b7 i) rL YR 1.7 3.6 \%
Vpsn VCC _L (1) i Jfinge 7 100 mV
Ta HELIR S -40 105 °C
Trc PCB {RJ¥ ( BEE 2345 1mm ) -40 112 °C
5.4 #MRER
B4
#Hdapr() RGF (VQFN) Hpr
40 5|4
Roa SEE B 29.3 °C/W
R yc(top) gER AN (TEL ) #BE 18.6 °CI/W
Reus 2523 F AR RH 10.8 °CIW
Wyt S5 B TIARHIE S 0.3 °C/W
Ve 45 2 R IE S 4 10.7 °C/W
R 6 yc(bot) i AT (RER ) B 35 °C/W

(1) AXRWERIRRRELHER

WK SN IC BB ARSI Tt
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5.5 FLA 4
16 E AR IE PSR 1) A 5 3 e R r R S R A ( BRAESA A UL )

S PR A B/ME  HAME  BOKE| B
B IR
Poc- | U0 it , 761¢ USB B FiTH# |CTLT = L ; CTLO = H ; U0 Pk BfRy iR
ACTIVE- Tk 9 10Gbps : 340 mW
usB ’
Pcc- ,
N, " N CTL1=H; CTLO=H ; U0 + USB fi£
ﬁ A~ 12 7 =2 ’ 3
/lj(s;;\[/)i. USB + 2 j@i& DP #iz0 T FI 1485 Zoh#e 29 10Gbps : DP , 3%y 8.1Gbps : 670 mw
= . =L - -4 I IE ]
Pcc. 4 3 DP Hist T K0T 54 R QTL1 H; CTLO =L ; VU4 DP il , 640 mw
ACTIVE-DP %N 8.1Gbps
=1 - -y - SIES
E’;;;_Nc_ WA T . USB B2 RO T IhEE. EI—TL‘] L; CTLO=H ; KAz USB %% 25 mw
Pcc.uzus |U2/U3 AT, USB Bist FHIPHDhEE EC;_U =L CTLO=H ; U2 5 U3 iyt 25 mw
Pcc.
sHuTDOW | KR N 1 3 ThFE . CTL1=L;CTLO=L;I12C_EN= “0" ; 0.7 mwW
N
Pi# CMOS # A\ ( EQ[1:0]. SSEQ[1:0]. DPEQ[1:0]. 12C_EN )
IH T FEP N TR Vee =3.6V; V)y=3.6V 20 80 MA
I SR PN R Vee =3.6V; Viy=0V -160 -40 MA
W14 O/R Vee = 3.3V 0.59 Vv
a;ﬁi{z IL‘YHE R/%? VCC =3.3V 1.65 \Y
B M1 21 Ve = 3.3V 2.7 v
Rpu PR L 7 ERL B 45 kQ
Rep R 1 AN 95 kQ
2 75 CMOS %A (EN. FLIP. CTLO. CTL1. HPDIN ) CTL1. CTLO A FLIP Z3B5#
VK 15 HL PN FL 22 3.6 \Y;
ViL (R TPNGEREN 0 0.8 \Y
Rpp FLIP. CTLO #1 EN HJP % FHzHLFH o 500 kQ
Rpep-cTit |CTL1 F 0 T Hu FEFH 395 ko
lIH-EN EN 5 JI 5 B4\ B VN = 3.6V 4 12 pA
hLen EN 5 AR B4 N B ViN=GND , Ve = 3.6V -1 1 PA
hneup | FLIP 51 RSP\ B3 Vn = 3.6V 4 12 pA
liL-FLIP FLIP 5] 0P EG H~T- a0 N FL YR Vin=GND , Ve = 3.6V -1 1 pA
lh-cTo | CTLO 5 1) s RSP N LI VN = 3.6V 4 12 pA
liL-cTLo CTLO 5| B HL T4 N FELAE ViN=GND , V¢c = 3.6V -1 1 MA
hhctir | CTLA SIS o R ViN = 3.6V 4 12| pA
liL-cTLr CTL1 5| BRI P4 N B I ViN=GND , V¢ = 3.6V -1 1 MA
linpoin | HPD 31 I 5 B SP 4N B VN = 3.6V 0.5 5/  pA
IIL—HPDIN HPD %IH*HE@1&EET$$J]\EE/JZIL V|N =GND , VCC =3.6V -1 1 HA
12C #4153 SCL. SDA
Vi R A HL IR 'fFC)—EN =17 ECRT (33VIC 22 36| v
Vi RN 'fFC)—EN =7 ECRT (ssviC 0 08| v
Vin R NG N I2C_EN= “F” (1.8VI12C HF) 1.2 3.6 \Y
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5.5 BASHAE (42)
TE [ AR3E REE A T 1 A J5L 3 e B R e s 9 B A5 (Rl S A e )
SH PR EAF BAME  BAME  BRE| B
Vi (RPN N I2C_EN= “F” (1.8VI12C HF) 0 0.4 \Y
VoL TG HL P4 R I2C_ EN!=“0” ;lo.=3mA 0 0.4 \%
lou I HRLT- 0 PRI I2C_EN!=“0” ; Vg =0.4V 20 mA
li_12c SDA 51 J_Ffrg N\ B i 0.1 x Vipc < FIAHLJE < 3.3V -10 10 pA
Cic PN 10 oF
USB Z4#Ui#: ( RX1P/IN. RX2P/N. SSTXPIN )
VRADIFE- |4 ) o syt e s e | P CTLE R 1200 mVppd
PP ZEOIGIEE S S
SRCDC | e B L ((FLR ) 0 v
:gX'D'FF' ZMINBAST ( B ) 7E TXP/TXN AN E] USB3 #3445 /718 72 120 Q
ROV | 3 AU 7E TXPITXN LA IE] USBS #4517t 18 | o
ZRXHIGH- 16 TXP/TXN _FoR K% USB3 277
MP-DC- | 25 BLAT it i FEAAR BT ( IR ) | 7E. TEAEXT T GND [ 0V % 500mV i [ 25 kQ
POS ARIEE
VsIGNAL- o+ ey
oEToIFF. | A% AR 5 B P fO0pS I RBFERIA: PREST % mVppd
PP
VRX-IDLE- ! £ B
oerorr. WAL SRMEL Ty |f 10008 I BIFERITAR PREST 70 mVppd
PP
VRX-LFPS- 25°C < Tp < 105°C ; IR T iR/ RemfE
DET-DIFF- | S A IATESS 4 (LFPS) il i i 7 25MHz A1 300mVppd VIN T #E47-] 100 300| mVppd
PP .
. - 900 it , 50MHz % 1.25GHz ; ftfik EQ
RUpx-DiFF | %743 5t W Lol 2 23 dB
RLRx-DIFF | 273 [ 35 451 6 EOQ "7y 8CHz ; AR EQ RLE ; FLIP = -12 dB
I 900 i , 50MHz % 5GHz ; itk EQ % ]
RLrx-om | FERE IR AE o FLIP=L 8 dB
EQssp |WeABEEM , RX1/2 B8 B a8 207 | %9 5GHz ; FLIP =L ; 133 dB
EQssp M KEER , SSTX BI85 I #e34 | 4% N 5GHz ; FLIP =L ; 10.5 dB
USB =43 %158 ( TX1P/N. TX2P/N. SSRXPIN )
VIO |y a0 RO 1300 mVppd
VDCROV | e K I o A 7 3.3V B 600| mv
Vrcow | 46T U2IU3 FLoR B30 %% LFPS I 1 50% | E5LH 500 SUBRIMIZEHiN o 2 28 1 600 600l mv
IDLE-DELTA | %% 2 PR L A5 i R AR 1k, BEAR 15
UTCOC |k B L (PO ) 7 U0 ; 1.5 21V
V1x-om- L R y
iccoll FES——— 76 3.3V I 5 IIRLAERHLL L5 Toxp+Toen B 100| mvop
AL
ACTIVE
V. EEEEN 3 (HPF) 2 Ja FE 3551 | 1,
TXCDLE- 5 g Fh 4% D 25 4 R (A i PP PB4 . HPF = 1/LPF ; /£ RX 0 10| mv
DIFF-AC-PP T R AR E S
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5.5 SRS (42)
TE [ 2RI KSR B0 A 5L 3 s BB H P 3 B 0 ( Bl S e )

SH PR EAF BAME  HAME  BAE| B
v FERIAIER 2% (LPF) ZJ5 (R 3 5] ik
DlTF’;";’LE' ERAAFINE S IR ToME ; LPF = 1/HPF ; 7€ RX % 0 10| mv
e F AR R R E R
V1x-cm-
22‘mE U1 Fil U0 2 TR 0 B34 FL TR 2355 5] Ak 200 mv
IDLE-DELTA
Rrx-piFr | SXBN 41122 43 BT 75 120 Q
. oy ST As g OV VY [ P
Rrcom | BREHIR LB Ejﬁ o AS LAY OV 2 500mV & i 18 30 0
Cac. NI e
AC YN AE T A R 2 75 265 nF
COUPLING
ITX-SHORT TX S R TX+/- #i#:%2 GND 67 mA
N N 90Q i, 50MHz % 1.25GHz ; &1k EQ
RLyxpier | %4 134 £ (SDD22) e ;JFLIP Mz z ; i 05 4B
S - 5 % . =
RLrx. 54 LA (SDD22) EOQ A 5GHz ; i {% EQ % & ; FLIP 12 4B
DIFF-5G ;
1 o Q i, ;I %
RLrx.cm | FEAR[EIB B FE (SCC22) 939 _ FIjLIP EO:VI_HZ % 5GHz ; &K EQ -9 dB
AT AR
BN TX A RX A5 5%} 2 (Al 1 2 4y R 3 #iZ A 5GHz ; FLIP =L ; -39 dB
Gir {ERATI 2 LR 19 25 7£ 100MHz i, 600mVpp V|p -0.25 0.6 15| dB
G|_|:7|_Fps SSTX ->TX1/TX2 E%?éEQTR}/szEEHSi ?‘F 10MHz f'J 50MHz EEQZ/)fLI\ ) 1-0Vpp 05 0.8 16 dB
_TX172 o Vp:;EQ=0;FLIP=0#11; :
o 1£ 100MHz i}, 200mVpp < V|p <
S =t
CP1 gL [1RHIZR -1dB 45 25 2000mVpp 1000 mVpp
N - (£ 5GHz i} , 200mVpp < V|p <
CP4 dp.F | FIHI%E - 1dB JE4i 4 ;OOOm\fppT mvpp = Vio 770 mVpp
200mVpp < V|p <2000mVpp , PRBS7 ,
Dy gic | TX fythinfiE s 8.1Gbps , 10dB i HilliE Al 1dB J5 & il 0.03 Ulpp
1, R EQ#E
200mVpp < V|p < 2000mVpp , PRBS7 ,
Dy 106 | TXHHHHE RSN 10Gbps , 10dB R EiiE A 1dB )5 & il 0.07 Ulpp
i, REEQ#®E
DisplayPort £t ( TX1P/N. TX2P/N. RX1P/N. RX2P/N )
Vip pp  |WGIE(EH AN Z 5 3h S B R T 1400 mVppd
Vic F N LA LR 0 \Y
Cac HMIAE A A A 75 265| nF
EQpp IR B I BRI A I i o £ 4.05GHz i} ; 13.7 dB
dr Ko 2 HBR3 8.1| Gbps
R fiin N2ty FELBEL 80 100 120 Q
DisplayPort & i%% (DP[3:0]P/N)
Vi VOD ZhZ51E 1300 mVppd
DIFFPP
lrx-sHoRT | TX %1% B TX+/- JH 4% GND 67| mA
YoPTXDC| s i e L ( PO ) 15 22| v
Roprx | BRBh# 25 BT 75 120 Q
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5.5 BASHAE (42)
7 B ARIE XA T 0 AT IR S R e S S FE A ( BRAE S A LR )
BH \ WK BAME SBE Bk B
AUXP/N #1 SBU1/2
N Vee = 3.3V ; SF AUXP , Viy =0V &
Ron it S UL 0.4V ; %tF AUXN , Viy = 2.7V & 3.6V S 0 e
RON- N - VCC =3.3V ; Xﬂ’ﬂ: AUXP s VIN =0V &
MISMATCH AP LA R 22 0.4V ; X+ AUXN , V|y = 2.7V & 3.6V 15 @
R FEMIF VCC FRE FIA R SBHIT Voo =3.3V ; 3T AUXP , Viy =0V & ol o
ON_FLAT | 45 1tr (RONmax - RON min) 0.4V ; 5+ AUXN , Viy = 2.7V & 3.6V
Vauxe_pc | AUXP il SBU2 iy AUX BB FLAIEREE |\, _ 54y 0 o4l v
_CM o
Vauxn o |AUXN F1 SBU1 ) AUX il B b e Vee =33V 27 36| Vv
Cc_CcM JE
Caux oN | SEtRAHA Vee =3.3V; CTL1 =1 ; Vy = OV 5 3.3V 4 7| pF
Caux_ofF | KIDIRAS HLZE Vee=3.3V; CTL1=0; Vy =0V B 3.3V 3 6| pF
5.6 B FPER
B/ME FRFRAE BAE| AL
USB3
tioLEEntry » | M U0 BIHS 25 R I REIR 10 ns
tioLeexit u1 | U1 IR HETTA] « HUSCAS IR PP 44 56 LFPS 6 ns
EDLEEX“*U” U2/U3 S8 i) /2% R o I 5L Ay LFPS 10 us
RXOETINTY |3ty RX 01 12| ms
EI:DLEExit_DIS B T L 10 us
texit sHTON | FRBTHR B ] ( CTLO = Veo/2 %2 U2/U3) 1 ms
toirr puy | ZEERBRAEIR ( TERESH S 1.7 JESF AR 22 4 HE 1Y 20% 2 80% ) 300 ps
tVPEWRUF’ACT' Vee i5%] 70% Stk T AR H 1 11 ms
¢ S B T BRI RUCED (7R RS I 1.7 e AL IS 1 2 A BRI 5 s
RF-MM 20% % 80% ) P
5.7 JF et
18 HARIE KSR AE N I AR EE S (FRAESE U )
SH PR A A B/AME  HAME  BKE| B
AUXp/n 1 SBU1/2
Taux_pp | RALFRILIE CTL1=H 1400 ps
Zgﬁx—sw— S ] CTL1=HZEL 7500 ns
CT):UX—SW— = A i) CTL1=L&%H 3000 ns
;’:“X—'NT X P o CTL1=H 400 ps
USB #l DisplayPort #E1#E R ( GPIO = )

Product Folder Links: TUSB1064-Q1

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLLSFPO


https://www.ti.com.cn/product/cn/tusb1064-q1?qgpn=tusb1064-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSP91
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP91&partnum=TUSB1064-Q1
https://www.ti.com.cn/product/cn/tusb1064-q1?qgpn=tusb1064-q1
https://www.ti.com/lit/pdf/SLLSFP0

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TUSB1064-Q1
ZHCSP91 - SEPTEMBER 2024

5.7 FFRFE (£)
75 1 SRIBRAA P T 0 A P T A (Rl AT )

28 RS BAME  BAME  EKE| B

Tep uss }~)§11 usB 3.1%T§ifﬁt)q?§&§iﬂ 4 iBiE

—-°° | DisplayPort #X i 8 2 7748 , CTLO Fl 4 us
4DP CTL1 /N
Z:;SLN(;ED AH Y1) L i) HPDIN 224 ] T BB M b S 2 15 A e
I2C ( SDA 1 SCL )
fsoL 12C AT 1| MHz
tur JE B SR AF RN LE 5 2 18] 1) 5 2 2 PR ] 0.5 us
tpsTA Q’EF@J%#EE‘JE\%WED TEIX B i8] 0.26 us

G, E AR e AR

tLow 12C b (G F S A 4 0.5 s
thicH 12C B e (¥ o e 1 300 0.26 s
tsusta |5 START 4 FFHy 3] 0.26 us
tHppar | B AR IR ] 0.004 us
tsupar | Al g S IE) 50 ns
tr SDA F1 SCL {55 1) LTt [a] 120 ns
te SDA (P& H T BB ) 30pF 1%, 0.7 5 ns
tsusto |15 IR SR I R S ) 0.26 us
Cp A BRI E 100| pF
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5.8 JLAURR:
15 20
AT
10 /_éf/% 15 b
2 TN
x//é§$ — DPEQO at-40C —— DPEQ15 at -40C /
//Js.n\ 10 — DPEQO at 25C —— DPEQ15 at 25C Kl
5 Fl TN — DPEQO at 105C — DPEQ15 at 105C / N
R N s T 2 {
8 e N g P=g R
5 ° RN 5 - =N
Y] O 0 \'\*\A\ *«\q
-5 \ ! \
N
— DPEQ0 — DPEQ4 — DPEQ8 — DPEQ12 A ® B \\\\\\
—— DPEQ1 — DPEQ5 DPEQ9 DPEQ13
-10 —— DPEQ2 — DPEQ6 —— DPEQ10 — DPEQ14 10
~—— DPEQ3 — DPEQ7 =—— DPEQ11 — DPEQ15
LTI 1T 11 AW
0.01 0.1 1 10 20 0.01 0.1 1 10 20
Frequency (GHz) Frequency (GHz)
& 5-1. DisplayPort EQ ¥ B 4% K 5-2. ~FEEE T ¥ DisplayPort EQ DPEQO R DPEQ15
15 20
/%
10 &2 15 - -
7 A TN M
/’ ////// 10 — EQO at-40C — EQ15 at-40C
5 5 /j T EG0at 050 — EQ1aat 05 N
— e 5 T 2
g 1 g = K
£ 0 £ = | \\\\
8 o 0 s N
s : RN,
— EQ0 — EQ4 — EQ8 — EQ12 N \\\
— EQ1 — EQ5 EQ9 EQ13
10 — EQ2 — EQ6 — EQ10 — EQ14 10 \
—— EQ3 — EQ7 = EQ11 — EQ15 \ \m\
- AN . A
0.01 0.1 1 0.01 0.1 1 10 20
Frequency (GHz) Frequency (GHz)
A 5-3. USB3 RX1 EQ ¥ & 4k A 5-4. AHEEE T USB3 RX1 EQO 71 EQ15
15 15
L~
10 72 10 1 \:\
==
Y~ == =S e TN N
5 //\ x 5 —— SSEQO at 105C — SSEQ15 at 105C B oy
I ™M |
3 ——— N 3 T ———_™
3 \\,“\,L\ 3 \\ \\,:\“»\‘ \\
5 -5 ™~
—— SSEQ0 — SSEQ4 — SSEQ8 — SSEQ12 \‘\ \"\ “\\\
. —— SSEQ1 — SSEQ5 SSEQ9 SSEQ13 \ | \ Ll
10 H — SSEQ2 — SSEQ6 — SSEQ10 — SSEQ14 W 10
—— SSEQ3 — SSEQ7 — SSEQ11 — SSEQ15 \ \\\\
5 [ [ T[T [ 1 5 A
0.0 0.1 1 10 20 0.01 0.1 1 10 20
Frequency (GHz) Frequency (GHz)
& 5-5. USB3 SSTX EQ # B M4k Bl 5-6. NFEE TH USB3 SSTX SSEQO 1 SSEQ15
1600 I I I I 1400
1400 L[] < 1200 %
P /—_ ' fm— E /
< 1200 - 74
E /, ) = % 1000 7
% 1000 LA ,/ ] 35 /
£ /A > 800 V4
S
e / /////// ,/ é_ 600 // /| / —
3 — EQ2
S w [T ° ) EQs
£ I S 400 / — EQ6
5 400 +— o R
£ /. o EQ8
£ /4, = — EQ10
200 14 —FEQ0 —EQ2 —€aa 0 200 W — EQ12
—EQ6 —EQ7 EQ10
o EQ12 EQ15 — EQ15
0 200 400 600 . soo. 1000 1200 1400 1600 1800 2000 0 0 500 1000 1500 2000
Differential Input Voltage (mV) Differential Input Voltage (mV)
Bl 5-7. 4.05GHz Wiy DisplayPort £H£ 1% ] 5-8. 5GHz FH ity USB TX (DFP) 4t 4%
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5.8 MAURHE (4E)
1200
T>E\ 1000 7 — ’
g % // 0 14
& 800 oy
5
g 600 — EQO .10 —— RX1 pins .‘ﬂ f
o / — EQ2 —— SSTX pins / 'ul
g 400 —E g -1 L1
5 e - g i
3 / — EQ8 c j'\n'r
5 200 — EQ10 3 ;
e /// — EQ12 = A
— Eats . el
0 - /"ﬂm-. (\t l]
0 500 1000 1500 2000 - AT ™ W'
Differential Input Voltage (mV) ) /__:—: - ]
=35 .,"/
-40
1E+8 1E+8 1E+10
Frequency (Hz)
&l 5-9. 5GHz it f{) USB RX (UFP) 2Rtk i 4% A 5-10. A B B8
10 10
0 0
R —— SSRX pins g R
-~ —— TX1 pins fl,ll‘:ﬁ -~ 3
10 .lﬂ 10 — DFO pins ’
- A '{,f - —— DP1 pins
§ 20 I,‘“.I ] @ -20 ﬁn -
T 25 g V = 25 A HHH
3 30 —"’"‘:?"'/ ! |"l 3 ) “"
o | [~ \ ! Jl 25 | \
——1+""1 3
-40 | b I'-"- 40 %b\ [/ | I
") ~ W 0 {
-45 45 Ay ‘I‘.I
-0 -50 IH
55 =5 \'., !
£0 £0 “
1E+7 1E+8 1E+8 1E+10 1E+7 1E+8 1E+8 1E+10
Frequency (Hz) Frequency (Hz)
B 5-11. $rH EER A Bl 5-12. DisplayPort i Hi EIHRFE AR
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5.8 JLAIRHE (52)

Output Voltage (150 mV/Div)

Output Voltage (200 mV/Div)

& 5-13. 7 8.1Gbps i , BAH 12 @A\ PCB £k
DisplayPort HBR3 B &l H: %

Time (20.57 ps/Div)

B 5-14. 7E 10Gbps K , BAH 12 F~f# A\ PCB #i£kff USB 3.1 %

Time (16.67 ps/Div)

2 FRER IR AR

14

FERXFIRIF
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6 ZHMERR

SDA

|

|

|

Il

[ 70 1Y/ N N T WAy A A /SN, VU (NI QUSRS A AR N M (S SN W A _—d
| I :

| 30%- - e e e T ettty Zsbebe bl Gl R
! I—»| ! |«—tHDSTA <« tHDDAT l+—SUDAT |«—1>——— t5usTA <> |

SCL
P
| | —1 L

Kl 6-1. 12C B EIE X
i i
I 4us I
: {rmin) :
} !
I I
I I
I I

CTL1 pin : :
I I
I I
|

CTLO pin I I
I I
I I
I I
I I
I I
I I

& 6-2. GPIO %3 T USB3.1 ¥ 4 @& DisplayPort
N - X
— +— TDIFF_DLY - <+<— TDIFF_DLY
[©]10 1 . Ny N
&l 6-3. fEHRER
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IN+
VRX-LFPS-DET-DIFF-PP vem
IN-
—> <+<—T|DLEEXit —> <«<— TIDLEEntry
OoUT+
Vem
OuUT-
& 6-4. B2 R TGR H A\ ZEIR
80% —f— ——
20%—f— ——
— A" — «—t
A 6-5. %t LT RER R)
| |
| |
| |
| |
CTL1
Vourt
I |
| |
TAUX_SW_ON |+, :<—>: TAUX_SW_OFF + TCTL1_DEBOUNCE
| | |
& 6-6. AUX 1 SBU FFox S@E R WiA F
16 R 15 Copyright © 2024 Texas Instruments Incorporated
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7 VE4H B
7.1 MR

TUSB1064-Q1 & — &%t T 4755 1 3 #8114 8.1Gbps %5 # F ) VESA USB Type-C ¢ # i 3 i 12 IR 5 2%
Ko WA R 5 1% USB #Iahas HiAR . iZa3 1L USB Type-C #rifk () VESA DisplayPort 5 # #55 x0ik 7
UFP 5|15 C. D M1 E.

TUSB1064-Q1 #2122 25 42 e 25y i SR a2 28 45 R L R ARAT 2R 5 FE |, WSRO I4%7 | £7E USB 3.2 5§ DisplayPort 1.4
155385 PCB sk 45 A4 P2 A 40 S 1A 40 (IS1). 7532 3.3V M. %88 CFHRER 2 JURETEH .

P M, TUSB1064-Q1 1 2 4i kw6 i ik 10Gbps USB 3.2 #il DisplayPort fiiA 1.4 HBR3 [f) k1% 2%
B FUE AR B2 S AR B B 258 22 AR o I 4 DR )y 43 388 1ok SR P M2 368 08 450 RE 1) S8 8 SR K 2 AR N I | R AR — A
S R R ARG S . BANEIE A — A A v R a5 % B B s it . FETEEE] TUSB1064-Q1 1)
HIE IR AR EOR B BT . AT LA EQ[1:0]. SSEQ[1:0] A1 DPEQ[1:0] 51 Ik B B AN I8 [ 4 N7 32 iy
il

TUSB1064-Q1 i ZUIRFS ML AT T ENFI R & 2B M. LS , TUSB1064-Q1 7E TX & biE AT 3%

A . B TUSB1064-Q1 Al # USB 3.2 #2088 , W RX &l , Jf H TUSB1064-Q1 k4 HEAT 4%
9z .
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7.2 ThEETTHEIE

TX1p

TX1n

RX1p

RX1n

RX2n

RX2p

DPEQ[1:0]/A1
EQ[1:0]
12C_EN
FLIP/SCL
CTLO/SDA
CTL1

SBU1
SBU2

DPEQ_SEL

EQ

i<

EQ_SEL
DPEQ_SEL

s
-

b— MUX
s

DPEQ_SEL
EQ_SEL

I]w

DPEQ_SEL

EQ_SEL <«——

VA Vi
-

|m|

VARV
ails!

O
|M|

’—r SSEQ_SEL

Driver

'M'
Iml

SSEQ_SEL

EQ

Driver

Driver

Driver

DPEQ_SEL ﬁ
1
FSM, Control Logic and
Registers 2c
Target
U °
24

Copyright © 2017, Texas Instruments Incorporated

SSRXp

SSRXn

SSTXp

SSTXn

DPOp

DPOn

DP1p

DP1n

DP2p

DP2n

DP3p

DP3n

SSEQ[1:0]/A0

HPDIN

EN

AUXn
AUXp

vcc

18 ERXXFIRE
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7.3 RetEULEA
7.3.1 USB 3.2

TUSB1064-Q1 S ##i=ik 10Gbps ) USB 3.2 ##fii#i % . TUSB1064-Q1 SZ AT USB & LI HLIECIR A (U0,
U1l. U2 1 U3 ) . TUSB1064-Q1 =& — K& It Bk sl &% , iz 881 A e USB3.2 ¥ B2 im & .
TUSB1064-Q1 Wiz #z0 a8 21k, B IN . LFPS R i i85 2 R S5 S0 bR #2264, DA USB 3.2 #:11
1] USB ThZIRES

TUSB1064-Q1 HA & GRS A A TEAS 4 (LFPS) faill 4. LFPS £l 2% B 20 & N5 5 |, JFEEH 8
BIIhRE. MABWE LFPS K, TUSB1064-Q1 T EQ[1:0] A1 SSEQ[1:0] 5] = EQ1_SEL. EQ2_SEL
SSEQ_SEL & 17 s H I g 2K 5 FH S 28 317

7.3.2 DisplayPort

TUSB1064-Q1 7 #: £ PUA ¥ 4 =35 8.1Gbps (HBR3) [#) DisplayPort i . it & &y DisplayPort #i} |
4 TUSB1064-Q1 7E DisplayPort & i% i Fl DisplayPort #2Uu 2 [AR [ 4& 55 S B, 28 F 2 AN AUX i
. N TFRIIFE , TUSB1064-Q1 R4 AUX =555 (17 4 25 K& B 7% 2)) DisplayPort JfiE 14 . TUSB1064-Q1
W AP AUX 5 N DisplayPort Ui ) DPCD % 47 #% 0x00101 (LANE_COUNT_SET) #1 0x00600
(SET_POWER_STATE). TUSB1064-Q1 £ R #% 5 N LANE_COUNT_SET (M{EZH /g H & #iE. 4
SET_POWER STATE fiF D3 i , TUSB1064-Q1 S22 4@ iE .. & W , & 3h 8 & & 1
LANE_COUNT_SET f#1# .

ERINEGL R, DisplayPort AUX Il 4T 5 FPIRZS | H AT LLd it 5 2 AUX_SNOOP_DISABLE %4728 REEH] . 2%
FAUX 5, Al & pc B 2 A7 2 0] % TUSB1064-Q1 DisplayPort @ 3iE )& 2 .

ik

I 45 12C BRI E TUSB1064-Q1 I, A2 #E AUX IIIThRE. 244F %) GPIO Kixfid & TUSB1064-
Q1 i, % HPDIN B 4 P, W25 AUX WIS E I a H FrA 1Y)~ DP JEiE .

Ja I TUSB1064-Q1 (1) AUX WiiliZhfe)s |, 4403201 DisplayPort kv XIKFID (S, PUE AUX il
IIGEIE® T/E. AUX 5 NTHH ) DPCD Hihi: 0x00600 F1 0x00101 2> 33 TUSB1064-Q1 fifs &
0x12 4ty SET_POWER_STATE #1 LANE_COUNT SET “FE % B NN FIE . T Rix e Bk B A
EH, WAENK AUX FATREARTF S hrik. R B FE I, BIFEE R E W R 0x13 A/
AUX_SNOOP_DISABLE ¥ EREER AUX Wil

7.3.3 VY- FHA

TUSB1064-Q1 H# ( 12C_EN. EQ[1:0]. DPEQ[1:0] Fil SSEQ[1:0] ) 4 i N5l , F T 5 i X5 i 8 25 IF K
TUSB1064-Q1 & T A g7 o 3 28 P e~ A8 o BE 23 s 25 R A5 B v B DU AN R0 P IR (B T2 10
et B E . ACA N 35k Q R PHAR A 95k O TNy HIPE A . Xk i BE #S 5 AN L PR AS B B, T SEHLAT
5 HL P

R 7. DU 5 R E

&8 wE
0 # 1kQ 5% E#ZE GND
R ¥ 20kQ 5% % GND
F B2 (5 HIRRTERRES )
1 # 1k Q 5% EHE Ve
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&1

FENIEAH ETHREZ G, BAF A RSP o 1E torg g <S5, BRSBTS B R AT Sz AL BH LK 2h
#o

7.3.4 BN AL

BSOS 5 5 E AMEE S AR A B E TUSB1064-Q1 i A\ 2 BT sl 2 J5 RGN P2 A A S 18 T3, Bk
A I AR T Ay B ORI T AR S &, NI SE AR F R A5 . AR 2 1 Y 2 1 B DA D 8 A A A\ FE
PIANDY RPN 5| AT SE B 204 16 ANATRERI I #T it B . USB3.2 E4T4%. USB3.2 F{T#1% A1 DisplayPort #5.H
BHA 4 ZFN . TUSB1064-Q1 i F2 L@ 12C %517 85 A5 15 B 1) RIS 1k

7.4 B IhRRAE S
7.4.1 GPIO B FHI# /I E

2 I2C_EN = “0” A} , TUSB1064-Q1 4+ GPIO fid & . TUSB1064-Q1 ZFLL FECE : X USB. 2 4
DisplayPort i#i& + USB 5% 4 4> DisplayPort ifi& ( & USB ) . CTL1 5|4 & 75 5 H DisplayPort. CTL1 4
CTLO fZH A AT fE1X USB. 2 4> DisplayPort il g5k 4 4~ DisplayPort i#ii& 2 A3 # , L& 7-2. AUXp 5k AUXn
# SBU1 = SBU2 Wi 2 iR #54 7-3 i .

FHJE (Vec M OV F| 33V ) , TUSB1064-Q1 ERiAN USB #i:. USB PD il &5 £E Kl 254 #3411 42 5|
Type-C uiy 1B, 2K CTLO 51 L ey H FHR [H1 3] L kil TUSB1064-Q1 B Hi USB i,

# 7-2. GPIO B #%

CTL15[ | CTLOZIM FLIP 3| RE VESA D:Jsﬁnlvall’apgargﬁﬁﬁ
W e —
i e, —

il 0 USB — TofeE —
B T USB — AR —
4 jii& DP — % c
4 il DP - e c
D

D

B USB + 2 il DP — IL#ilF:
i USB + 2 ili4 DP — il

I|IT| IT|IT|rr|r-|jr|r
I|T|r|r-|IT| ||
IrI|r|IT|-|T|-| x|

% 7-3. GPIO AUXp 5k AUXn %] SBU1 5% SBU2 kit

CTL1 5[ FLIP 5[ R
H L SBU1 — AUXn
SBU2 — AUXp
H H SBU2 — AUXn
SBU1 — AUXp

L >2ms X F it

R T-4 VR T TUSB1064-Q1 £ 2% 5 F A% B . %3 12C 1 GPIO Mt & B 24
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R T-4. FONE 0 BRGY

=] )
CTL1 I8 CTLO 5| FLIP 5 T preme
L L i it
L L H ANid A&
RX1p SSRXp
L H L RX1n SSRXn
SSTXp TX1p
SSTXn TX1n
RX2p SSRXp
L H H RX2n SSRXn
SSTXp TX2p
SSTXn TX2n
TX2p DPOp
TX2n DPONn
RX2p DP1p
H L L RX2n DP1n
RX1p DP2p
RX1n DP2n
TX1p DP3p
TX1n DP3n
TX1p DPOp
TX1n DPONn
RX1p DP1p
H L H RX1n DP1n
RX2p DP2p
RX2n DP2n
TX2p DP3p
TX2n DP3n
RX1p SSRXp
RX1n SSRXn
SSTXp TX1p
H H L SSTXn TX1n
TX2p DPOp
TX2n DPOn
RX2p DP1p
RX2n DP1n
RX2p SSRXp
RX2n SSRXn
SSTXp TX2p
H H H SSTXn TX2n
TX1p DPOp
TX1n DPOn
RX1p DP1p
RX1n DP1n
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7.4.2 I°C A I E

%4 12C_EN A% 0 i, TUSB1064-Q1 4b-F 12C #53t. 7F GPIO #x{ & XA R ic B B 7] LAFE 12C sk b i
1. TUSB1064-Q1 USB A1 DisplayPort it R #i % 7-5 #4745 . AUXp 2 AUXn | SBU1 5t SBU2 & 4 il
BT 76,

£ 7-5. 12C B H %%

AR —_— VESA DisplayPort 32 &5
CTLSEL1 CTLSELO FLIPSEL UFP_D it B
0 0 0 [k e, —
0 0 1 b e _
0 1 0 B USB — —
0 1 1 g O USB — i ilEE -
1 0 0 4 il DP — JCUiE c
1 0 1 4 i®iti DP - Bk c
1 1 0 i USB + 2 jEiE DP — TLHllE: D
1 1 1 B USB - + 2 @il DP — 7l D
% 7-6. 12C AUXp =% AUXn E| SBU1 Bt SBU2 st
HIPR o
AUX_SBU_OVR CTLSEL1 FLIPSEL
SBU1 — AUXn
00 ! 0 SBU2 — AUXp
SBU2 — AUXn
00 ! ! SBU1 — AUXp
00 0 X Tk
SBU1 — AUXn
o1 X X SBU2 — AUXp
SBU2 — AUXn
10 X X SBU1 — AUXp
11 X X T i#%
7.4.3 DisplayPort #=(

TUSB1064-Q1 2 15 PUA Hidis % % 51k 8.1Gbps ) DisplayPort i#i& . TUSB1064-Q1 [] DisplayPort Hifg
Wik GPIO ##I5# CTL1 B 12C Ziff#s CTLSEL1 G . 24 12C_EN & “0” i, R £ 7-2 }“ﬁ%J
DisplayPort. *44~4tF GPIO #ixXff , DisplayPort fZhRgE T 12C 27724454, @il DisplayPort il i i 1T %L
WA tmim it HPDIN 5] BEk47 3t — 5. il CTL1 5] s CTLSEL1 2717 %%)5 i DisplayPort , A
HPDIN 41 B+ A s, 4 A S FliEid DisplayPort i#iE 31T DisplayPort &1L % .

#IE
£ 4 I8 DP #i30Ti21T (CTLSEL[1:0] = 2h) J#£EH] AUX Hilll (AUX_SNOOP_DISABLE = 1) i},

W2 JE FH 4 DY 4~ DP #iE ( DPO_DISABLE = DP1_DISABLE = DP2_DISABLE = DP3_DISABLE =
“0” ) R

E2EH AUX il (AUX_SNOOP_DISABLE = 1) H CTLESEL[1:0] = 2h f{& 4L~ , #4224 DPO #1
DP3 [fJ 5./~ DP il i&4E H/ )5 HIF4c#: DP1 F1 DP2. DPO_DISABLE #%fi] DP3 , DP3_DISABLE i
DPO , DP1_DISABLE ##fill DP2 , DP2_DISABLE #%iill DP1.
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7.4.4 24 EQ EE

FEAS TUSB1064-Q1 2 AL 7% 38 118 #0388 1o B 0 42 ) S B el g 2 g . PR e RS 28 4 9 25 (e vl i 12C A7 gl it
GPIO #EAT# . % 7-7 V4018 7 TUSB1064-Q1 7& GPIO #z0 N & /N ] F 4 & 1038 2548 . @i 50 3 27 7 2%
DPOEQ_SEL. DP1EQ_SEL. DP2EQ_SEL. DP3EQ_SEL. EQ1_SEL. EQ2 SEL #1 SSEQ_SEL , iX %t 4f 7]
FIETIAE 12C B N AT . B4 4 A7 EQ Fe B ZF A7 g e B 7 s 2L & 51 - x_SEL = {x1[1:0],x0[1:0]} ,
Hrr xn[1:0] /2 EQ BCE S , 51 IE-FIE 2 2 7215 , W FAr~ : 0=00. R=01. F=10. 1=11,

# 7-7. TUSB1064-Q1 #3194 GPIO 4

USB3.2 RATH#O USB 3.2 F4T3 0 Fi4 DisplayPort @3
HeERE # - EQO SIHET Ezsi;zﬁav{ﬁ) SSEQ1 ST SSE;Z;‘IW SGHzﬁﬁ(EJBI)EQ i | DPEQY 5[k F DPEQgF%IWEE :gs;;(ﬂ:‘g?
0 0 0 0.4 0 0 24 0 0 1.0
1 0 R 2.6 0 R 0.2 0 R 3.0
2 0 F 42 0 F 13 0 F 44
3 0 1 5.7 0 1 2.8 0 1 5.8
4 R 0 6.7 R 0 3.8 R 0 6.8
5 R R 7.9 R R 49 R R 8.0
6 R F 8.7 R F 5.8 R F 8.8
7 R 1 9.5 R 1 6.6 R 1 9.6
8 F 0 10.2 F 0 7.3 F 0 10.4
9 F R 10.9 F R 7.9 F R 11.0
10 F F 1.4 F F 8.4 F F 1.6
1 F 1 1.9 F 1 8.9 F 1 12.1
12 1 0 12.2 1 0 9.3 1 0 12,5
13 1 R 12.6 1 R 9.7 1 R 13.0
14 1 F 12.9 1 F 10.0 1 F 13.4
15 1 1 13.3 1 1 10.5 1 1 13.7
7.4.5 USB3 =,

TUSB1064-Q1 W FR R |, ndeieas g1t . AR 2N . LFPS Al md 54 % |, DAHisE USB3.1 B2 LR
. 8 USB 3.2 HOMPRA |, 248 A USB 3.2 I ( CTLO = H &% CTLSELO = 1b1 ) , TUSB1064-Q1 4T P
AR BTN —  BIF. U2/U3. U1 T U0,

WU A TUSB1064-Q1 7 EATH 1 (UFP) B AT 1 (DFP) b oRAR I B i 24 1 BIRAS o oA i Y
PR b R R BE R B AR D FERE . TUSB1064-Q1 fRFFIEIZILA S | HEIFE UFP il DFP _F Al 51 i 422 1
BRIl KB 2k S, TUSB1064-Q1 7 BIIE H IRk A U0.

1E U0 #30 FIT |, TUSB1064-Q1 #3050 78 UFP 1 DFP BRI . U0 2 PrF USB3.1 R
Dh¥ERE . TUSB1064-Q1 ff3#7F U0 #i\F , B % UFP 1 DFP LF# IS TN . ERNE) S5 NN
TUSB1064-Q1 7B #: 3] U1.

U1 AR U0 R U2/U3 Bz Ia i Al s, 78 U1 #30F , TUSB1064-Q1 UFP F1 DFP 42U 2% 1 {545
JaFPIRAS . {47 UFP Al DFP Ri%83 B, U1 FifThie s U0 ThEEl.

BRI Ah , U2/U3 #E02 N — MR IIFEIR A . MBI R I, TUSB1064-Q1 & HAPAT 328 iy 2 Y 2 A6 )

HEAE UFP 5 DFP _FRE I B i i ge 22 1k, TUSB1064-Q1 giaxiB i U2/U3 R IV e B i =0 . 1% 5%
ik WA % LFPS. #2145 %k LFPS J5 , TUSB1064-Q1 B3] U0 #x. 7 U2/U3 AT ,
TUSB1064-Q1 #2832 LR R HARES | (EABECRFR TX BB .
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7.4.6 =1TH/F — _LH

:{— Tet_db —):

Mode of operation
determined by value of
FLIPSEL bit and CTLSEL[1:0]
bits at offsetOx0A. Default
is USB3.1- only no Flip.

|
|
|
[l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[l
|
|

UsSB3.1-only
In 12C mode DISABLED | FLIP=0
I )
I I
I I
I I
I I
I I
1 I I
I I I
I I
I I
I I
I I
I I
I I
I
DISABLED UsEs3.1-only

In GPIO mode

FLIP=0

If((CTL1:0] ==2'b 00 | CTL[1:0] ==2'b01) & FLIP==0){
USB3.1- only no FLIP;

} ELSEIF((CTL[1:0] ==2'b 00 | CTL[1:0] ==2'b01 ) & FLIP ==1){
USB3.1- only with FLIP;

} ELSEIF(CTL[1:0] ==2'b 10 & FLIP ==0 ) {
4-Lane DP no FLIP;

} ELSEIF(CTL[1:0] ==2'b 10 & FLIP ==1 ){
4-Lane DP with FLIP;

} ELSEIF{CTL[1:0] ==2'b11 & FLIP==0){
2-Lane DP USB3.1 no FLIP;

} ELSE{

2-Lane DP USB3.1 with FLIP;
k

Internal
Power
Good

FLIP pin

Teigsu =Pie—Pr— Tcig hd

& 7-1. 7T
#£7-8. bLapE (M@

2 B/ME BAE LA
td pg Vee ((F/ME ) ZHES IR IEF RSB NS B FA 2 500 us
tetg_su CFG( 5| g7 50 us
tefg_nd CFG™) 5| B f7-HF 10 us
teri_ps CTL[1:0] #1 FLIP 3| 2=} 16 ms
tvcc_RAMP VCC HLJF A TR 0.1 50 ms
(1) BAFSIEEHEE CFG 51 : 12C_EN. EQ[1:0]. SSEQ[1:0] #1 DPEQ[1:0].
(2) 4 Ve NE/MERS | #UE CFG 51 IR FFFE -
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7.5 fwig

NT BB RnT gmAEE , wI R 12C k%] TUSB1064-Q1. SCL A SDA 5114l F T 12C B8k Al 12C %

Pz,
Z* 7-9. TUSB1064-Q1 12C H#rHht
D;;Q;é).@ s;;?ﬁg/;;o fi7 (MsB) fiz6 fi5 fir 4 fir3 fir2 fir1 £.0 (WIR)
0 0 ! 0 0 0 1 0 0 0/
0 R ! 0 0 0 1 0 1 0/
0 F ! 0 0 0 1 1 0 0/
0 1 1 0 0 0 1 1 1 01
R 0 0 1 0 0 0 0 0 o
R R 0 1 0 0 0 0 1 o
R F 0 1 0 0 0 1 0 o
R 1 0 1 0 0 0 1 1 o
F 0 0 0 1 0 0 0 0 o
F R 0 0 1 0 0 0 1 0
F F 0 0 1 0 0 1 0 0/
F 1 0 0 1 0 0 1 1 o
1 0 0 0 0 1 1 0 0 o
1 R 0 0 0 1 1 0 1 o
1 F 0 0 0 1 1 1 0 o
1 1 0 0 0 1 1 1 1 o
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7.5.1 TUSB1064-Q1 I2C F#5/T%

Target Address Register Offset Data written

|S|AS|A5|A4|A3|A2|A1|A0|0|A|C7|C6|C5|C4|C3|CZ|C1|CO|A|D7|DS|D5|D4|DS|DZ|DI|D0|A|. e o

Start Write Ack

& 7-2. 12C B AHHE

PR DU R BRSO\ TUSB1064-Q1 12C F178s (152 K 7-2) -

1. PR g AR U B4 (S) BAK TUSB1064-Q1 7 A7tk fl—N I LAE /R BN A I 218 WIR 73k E5hE
NERE.

TUSB1064-Q1 #ifii\ Huhik J& 1.

AP LS N TUSB1064-Q1 W Zi 7 e imfe , Hha & — A7 EdE , MSB k.
TUSB1064-Q1 #iihTHdik & 1.

PSR H N 12C ZA 7B AR IS — i

TUSB1064-Q1 i\ T & i .

il 28 T A4 SR LB 5 NS 7T LR |, BT ERE TUSB1064-Q1 & HHfIA & 52K -

5 ) gl i 2E s 16 (P) SRR S N1 .

© NGO WDN

Data from offset 0x00
or
last read address + 1

Target Address

|$|A6|A5|A4|A3|A2|A1|AO|1|A|D7|D6|D5|D4|D3|DZ|D1|DU|A|. e o

Start Read Ack Stop

B 7-3. MEAERABN 12C B

FE DL R E AR B E B SR O F 2 TUSB1064-Q1 12C %754 (163 B 7-3) .

1. EH @A S 34 (S) LA TUSB1064-Q1 7 £z dthik Al—N I LAFE 7~ BB 3 10 2248 WIR 2K Ja 3t

HUERAE

TUSB1064-Q1 #iik 7 frithhikFE .

TEMNZ G | $EH B 4k 82 R IE I 5P

4. TUSB1064-Q1 M 21745 00h B X H 1) ZF A7 28 i fe +1 AT U fE i A7 fit as 27 A7 2 N 2%, MSB it
BB N 12C 8RR A B , I TUSB1064-Q1 % 5 A\ 135 5E I 2 A7 2 A2 AL TF 46

5. ERXTiESG , TUSB1064-Q1 &2 £ 56 4% & HEfAN (ACK) BAHIN (NACK) ; 12C 2l g il Bk 2
FER RN B 210

6. W E ACK |, T ZE s g (i 4 | TUSB1064-Q1 St fLi ™ — M a4 . S8k ®) NAK , T
TUSB1064-Q1 {2 - 2 (84 H S 2515 1 5614 (P).

7. PHISE A EE IR AT (P) SR& B NERE.

Target Address Register Offset Xh

wn

|S|A6|A5|A4|A3|AZ|A1|A0|D|A|C7|C6|CS|C4|C3|CZ|C1|C0|A|Sr|. e o

) 7 = 3
Start -
Write Ack Repeated Start
Target Address Data from Register Xh Data from Register Xh + 1
1 1 1
[ 1 [ 1 [ 1

|S|A6|A5|A4|A3|A2|A1|A0|1|A|D7|DE|DS|D4|D3|D2|D1|DO|A|D7|D6|D5|DA|D3|DZ|Dl|D0|A|. e o

Read Stop

B 7-4. [ EE 301 12C 2
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PR DL R A R Sk TUSB1064-Q1 12C %i178% (&M Kl 7-4) .

1. Pl AR A BB B A (S) LA TUSB1064-Q1 7 A7tk Al —AN I LAFR /< 5 N8 B 2248 WIR 475K )& 312

HAE

TUSB1064-Q1 #iik 7 Sz iuhlk & .

P AR P LS N TUSB1064-Q1 H a2 mfe , A& — A4 igdE , MSB k.

TUSB1064-Q1 #fii\ %5 7728 % B ..

i 2R P pt E B 3 %A (Sr).

Pt g AR R B 464 (S) LA TUSB1064-Q1 7 Azt Fl—AN A LAFE 7R 35BS 160 1 18 WIR A7 2K 8 5%

e

TUSB1064-Q1 #fiik 7 £z iuhk & .

TUSB1064-Q1 M a7 728w fe /b T 06 & A7 fi 4 P -4 RN 2%, MSB L% .

9. FERKTFTIERIG , TUSB1064-Q1 M &£ 48 K AN (ACK) BRAHIN (NACK) ; 12C 2 Af i\ LUk 2]
FE A BB 2

10. a0 SRS ACK , T W B | g4 ikt | TUSB1064-Q1 st & fE% T — N1 . 03] NAK , T
TUSB1064-Q1 5 1L FE (LA I+ 5515 1L &4 (P).

M. Pl gkt A s 1B 4 (P) R& LU,

ook wh

© N

|$|A6|A5|A4|A3|AZ|A1|AO|0|A|C7|C6|C5|C4|C3|C2|C1|CIJ|A|P|

Start Write Ack Stop

&l 7-5. 12C RHEHIRBAN

IR EL R AR A 12C SR B AG Fbht (1E S0 K 7-5) .

1. PSR A SR B (S) BAR TUSB1064-Q1 7 Atk Fl—AN I LAFE /R B N JE I 248 WIR £k E3h 'S
N#AE.

TUSB1064-Q1 B A bk & 1 .

PEf SR 2SN TUSB1064-Q1 i arfras ity , Hrb & — A 5 il , MSB fii%k.
TUSB1064-Q1 il &5 7 a i Ji 391 -

P 3 A A 1R A (P) SR RS N E .

ok wn

#HiE
oige Lz n , RO AL S AR mAE (1ESH K 7-3) |, WA A 783t 00h JT45 8
WA AFEE TGRS, BB 12C g &R BURIE b . FEREURENIN , bR B EIBIKE 12C
P51 ACK , TUSB1064-Q1 52z F it i i J5 — ML 7151 12C A7 A7 2
BAF ARV R (BN ) A SO R Bk . Uy i) O B BRI SR B bk AT BE 2> 3 3 TUSB1064-
Q1 BEARE SCIRE
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8 N L

&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

8.1 MR

TUSB1064-Q1 & — iRkt shas |, &1 TH TAMEK A PCB A £k Al L 45 25 LR AN R S 8H04E 5 25 0km 51 1
TSm0 (1S1) $13h. BT TUSB1064-Q1 E.A5 VU MlS7 () DisplayPort 1.4 3\ —4~_E47 USB 3.2 % 2 X
ANFPEASTAT USB 3.2 55 2 A%, WL 16 FPAS[F] (1) 25 67 3% e X B 1X BN AL TUSB1064-Q1 LU
1E ISl. 7 USB3.2 F:#l/DisplayPort 1.4 GPU #11 USB3.2 Type-C i/ 2 [ & TUSB1064-Q1 , ] LA (55 58
B R, W RS AR .

8.2 AN A
D
A B C
<¢—PCB Trace of Length Lyp—] [ ¢——  PCB Trace of Length Lop———————
CAC—USBl
I SSTXN
11 —_— ]
USB3 |1 SSTXP | “ Leso
11
Hub T SSRXN rop e - Cacuset
I SSRXP AN | |
17
TX2N It
WV o) 1
RX2P ) NN '
1 |1 ‘AC-USB2
MV L |
RGN, 0o Y :
Cac-uss1 — I 11 |
| DPOP Redriver | Optional Rex @
I —>—L; 5o I | [
Il DPON [ I R | o2
11 R C . = = E 8
1 AC-USB1
I} DP1pP TX1P ‘;\S/D\, | 1 &
op I DPIN I
11
RX I DpP2pP AN o |
11 (Vp)] [—— - —— ———
I I DP2N RX1P AMY L | | |CAC-USBZ I
11 DP3P RXIN | ' :
T ] Il .
' DP3N My S ——_—] |
1 > |
| Optional Rrx I
I N
<¢—PCB Trace of Length Lgg—]
E F
&l 8-1. DP X E A B e M ) TUSB1064-Q1
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8.2.1 il ER
o F XN R, AR 8-1 AR LS H.

* 8-1. ®itsH

CAC-USBZ LA A ( 297nF # 363nF )

P ) 5
IR & USB3 A4 4 itk PCB M4k KJE |, Xag 6inches
1R 5) 2% 2 DP RX Kk PCB Ak K ¥ , Xer 6inches
RS2 & Type-C A K PCB fiZk K% , Xcp 2inches
ESD Jiff5 USB I KB B | Lesp 1.0inches
S AP (Resp) 5 ESD JoFHIBCRIER |, Ls Esp- 0.25inches
Cac-usp1 L& HIZS# ( 75nF % 265nF ) 100nF B 220nF
PRI

RX1 1 RX2 Hifi#l& % USB fifE
HA Rpy HIFH# 330nF ZZiif &

AT Rpy RS (220K Q + 5%)

220k Q £ 5%

A% Regp (00 %220 )

1Q

VCC i ( 3V % 3.6V )

3.3V

12C #:ak GPIO 3

12C #3. (12C_EN 3[j # "0")

1.8V 8 3.3V I12C #: 1

3.3V I12C. f#fH 1kQ HFHEL 12C_EN 51 % 3.3V. CTL1. EQ[1:0].
SSEQ[1:0] A1 DPEQ[1:0] 5| il A 4% .

DisplayPort @& ) EQ &

EQ & 5 ( %772 0x0A[4]= 1'b1 , 0x10 = 0x55 ; Ox11 = 0x55 )

AT USB Hin 2 EQ BE

EQ ¥ 6 ( 177 0x0A[4]= 1'b1 , 0x20 = 0x66 )

14T USB #1211 EQ BB

6 2 EQLE (%74 0x0A[4]= 1'b1 , 0x21 = 0x08 )

(1) EBRARKFEBERANIRFEN 0.2dB/FE~ IGHz. WIAIENTUFE R T 0.2dB/HE~ /GHz , W25 7 3t ok B R AT 26 AL

8.2.2 IEY iR W

8-2 &/ T TUSB1064-Q1 #F 7 flvk . iZ a1 v @it GPIO 5l st H 12C D], 4 Nl s m
AT Type-C PD i #3ilid 12C 42 1 RECE %23 F. 1F 12C #0F , ATLUER 12C ZFEas oy sl 44
PR E . R, BCE S CTL ABTA ¥4 51 ( EQ[1:0]. SSEQ[1:0] #1 DPEQ[1:0] ) ¥ Al f£f 4 %
FERAS o W X e 5] R R R EHRES , ) TUSB1064-Q1 7 7 12C H kst 0x12 , 5 DPEQ/A1 Al
SSEQO/AQ #BALT- 51 B “F” o R FHEARFM 12C Hoxdbht , %% DPEQ/A1 Il SSEQO/AQ 5| i ik B ~a]

FERUITR 12C H AR IE R HLT
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100nF 100nF 10uF

—H

1]

USB 3 Hub
SHNS) 8]
o QO O
100nF Reso g g < oo
o X YW ™ SSRXp || SSRXP
100nF o
x2n | W YW TX2n SSRXn /| SSRXN
330nF 8 AN
e ) B SSTXp (| SSTXP
330nF AN
Rxan ' ] —VWWA——— RX2n SSTXn || SSTXN
DP_PWR (3.3V)
220kQ
1M (+ 5%
% N = DP RX
o Ne SRC_DET#
AUXp | I 100nF AUXP
AUXn i IlOOnF AUXN
SBU1 SBU1 SRC_DET
m
S 1M (+ 5%)
i %
SBU2 ! SBU2 1
100nF
Z DPOp || DP_MLOP
CID e 2ma 100nF
(@]
g DPON || DP_MLON
8 - - 100nF
g bPlp || DP_ML1P
% 100nF
DP1n || DP_MLIN
100nF RESD AR
i X YW ™ DP2p || DP_ML2P
o 100nF
*tp 1| m YW1 Tx1p DP2n I oP_ML2N
o S 100nF
e 3 ° VY - RXIn DP3p | DP_ML3P
330nF oo
RXlp ! 1] — M — | RX1p DP3n || DP_ML3N
3.3V
220kQ
12C_EN
Viae SSEQO/AQ sgx ?
SSEQ1L
R\ZC I T
DPEQO/A1 %
cc1 . FLIP/SCL DPEQ1 = =
3.3V 3.3V
e 3.3V 3.3V
CTLO/SDA
Type-C / EQO
PD CcTLl
Controller EQ1
HPDIN
EN & L =
J__ Redriver
& 8-2. B L%
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8.2.2.1 ESD {34

A RET E A ESD Juft LIRS TUSB1064-Q1 G 32 Hi L (ESD) HIRZM . TI S BGEEZR 8-2 31 i) ESD f&
P, KT3E 8-2 o HUE (B A A S W] REZERAE AR 220 51 B E Regpe K ESD JuffAi B AE USB 4%
ipi

% 8-2. ESD RN

M 2l
i ihan = 3.5V
Bl < 5Gbps : < 0.50pF
/0 25 gy
HiE#E % > 5Gbps : < 0.35pF
TAT P AT N 1/O 5| B2 18] B LR 254 < 0.07pF
8A Ipp 10 % GND I 4 B JE (1 < 4.5V
HAIZ A < 30mQ

(1) %4 IEC 61000-4-5 ( 8/20 u's HLFTHIE )

% 8-3. #FM ESD R ot

IR iR Resp 3X#F £8kV I IEC 61000-4-2 B2l H.
Nexperia PUSB3FR4 1Q
Nexperia PESD2V8Y1BSF 1Q
FEALES (TI) TPD1EO4U04DPLR 20
TR (T1) TPD4E02B04DQAR 20
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8.2.2.2 DisplayPort UFP_D 3| B4 it E 3¢

W HCR B R TR PR R RS e, TUSB1064-Q1 #34Fm) H 1 1 DisplayPort UFP_D 5|4 fic E 13 F =611 &
i, XF UFP_D 5IBIAEC E , FHEBA AUX {55 7E Type-C 4 51 B AT T 51 B4y A C RIM Al e . Bh4h
7f Type-C e L, MXIF 51 oA C , il 0 AL B S5iEiE 1 FA B A |, Bl 2 (8 S5 3 MALER
¥, N T IEREK DisplayPort MG S , RGN T i LIRS 458,

B S| I E MRS TUSB1064-Q1 , Bl T DisplayPort AUX {55 1 AUX % SBU V¥ 2 H
TUSB1064-Q1 £ B ATIE & H PD 451 85 S AT g HE$AT » e BB T B fi F AR B A X« 12C BiEl GPIO
. EITEXEREIT , TUSB1064-Q1 24 S B G FE 145 28 F FERR 5 5 IO H M. DisplayPort £z 24 2
AR FRIX SEAE 5 IR 1 S B« IEA1 , DisplayPort $2UScu 06 14% HE TUSB1064-Q1 25 LE RIS R (1 LR 1838 21 5| s i
HEATIEIE RS ¥ 38 0 — DP1 , i#i4 1 — DPO , j#i4 2 — DP3 fili#i4 3 — DP2.

KH H TUSB1064-Q1 23F7E AT AUX 2 SBU V)4 ()i FH S i e 8-3 Fiz. Wik TUSB1064-Q1 28 4-AC
BiRimE 12C BRI, i@ ¥ B AUX_SNOOP_DISABLE Zi77#% 0x13[7] = 1'b1 k25 H] AUX Wil |
I Has 4@ AUX_SBU_OVR 271E8% 0x13[5:4] $h4T AUX % SBU K Fsh¥#e : X T 1E% #) USB Type-C ik
JilA, AUX_SBU_OVR = 2'b01 ; s Mk 25 AR E 558, & T8 USB Type-C #fisk /7 ,
AUX_SBU_OVR =2’ b10. @i TUSB1064-Q1 #5{4Ac & 2l GPIO =Rl , W< | shikis ir A A4~
DisplayPort ifiii. DisplayPort #2050 15 £ 0 AL B AUX A5 BE 15 5 B M S 6 DA R =5 3 46 S 08 20 e

~

> TX1 DPO » MLO
» RX1 DP1 > ML
> RX2 DP2 > ML2
> TX2 DP3 > ML3
TUSB1064
— {1 SBUI1 AUXn [}
DP SINK

SBU2 AUXp [1
33

Type-C Receptacle

Make AUX connections as short as
possible to minimize stub effects

SRC_DET#
SBU2 K 100nF
SBU2 AUXP [ AUXP
PD Controller
SBU1 100nF
| |

SBU1 AUXN | AUXN

\_/ SRC_DET
2M
2M f 1M (+/-5%)
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K AN B AT AUX 2 SBU VI (48 F =51 & 8-4 fivr. 7EIXANREIH | E PD #HI 28 RE g R E AUX 15
S S R I TUSB1064-Q1 #2441 CAZ IEAR IS AUX (55 (B AUXp/AUXNn 510 ) .« i TUSB1064-
Q1 #AFRC B i 12C B szBl |, MiEE 38 AUX_SNOOP_DISABLE #7748 0x13[7]= 1'b1 K25 AUX M
. DisplayPort $z 15 15 & 0 AL 3= 5 B S 5 OB M S i DA % 2 B i i A 3

YYVYY

I
w

§ 1M (+/-5%)

100nF
| |

[

100nF

Il

i1 M (+/-5%)

MLO
ML1

ML2
ML3

DP SINK

SRC_DET#

AUXP

AUXN

SRC_DET
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)
» TX1 DPO
» RX1 DP1
> RX2 DP2
> TX2 DP3
TUSB1064
»—{] SBU1 AUXn [}
o /
8 ﬁ SBU2 AUXp Er
o
[}
[
Q
o
o
@
Q.
>
'_
Make AUX connections as short as
possible to minimize stub effects
SBU2
°® SBU2 AUXP
[ PD Controller
SBU1
T ‘ SBU1 AUXN
\/
2M
2M
& 8-4. K A48 AUX V1#eff1 UFP_D 5|43 Fd E fJ DisplayPort AUX i&E#:
8.2.3 M4
0
5 § — ——
15 — \\;‘_‘
@ 20 \.\ L \\
2 25
3 30
c \
-,?: -35 | — Length=12in, Width=6mil
$ 40| — Length=16in, Width=6mil ~
C

Length=20in, Width=6mil
-45 | — Length=24in, Width=6mil
-50 | — Length=4in, Width=4mil

— Length=8in, Width=10mil
55| — Length=8in, Width=6mil
-60

\V'\
M

Y

0 2 4 6

8 10 12 14 16

Frequency (GHz)

& 8-5. FR4 PCB Tk B\ T3k

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TUSB1064-Q1

HRRXXFIRE 33

English Data Sheet: SLLSFPO


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tusb1064-q1?qgpn=tusb1064-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSP91
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP91&partnum=TUSB1064-Q1
https://www.ti.com.cn/product/cn/tusb1064-q1?qgpn=tusb1064-q1
https://www.ti.com/lit/pdf/SLLSFP0

13 TEXAS

TUSB1064-Q1 INSTRUMENTS
ZHCSP91 - SEPTEMBER 2024 www.ti.com.cn
8.3 RGinBI

8.3.1 ;X USB 3.1
2 CTL1 51N HFI: B CTLO 51 A& PR, TUSB1064-Q1 41X USB3.1 5K,

M M
« D+/- > 1 Port USB « D+/- >
USBHost | ggTx | TUSB1046A-DCI TUSB1064 SSRX USB Hub
" . >
SSRX AN 7 | SSTX
NI -
DR RX2 X1 -7
\ N < < - 7
AN N e
N\ 7z
NN X2 RX1 |~
AN AN | @ @ "
DPO . NN ™1 8 8 RX2 DPO
v \ g =% [oR g g
N\ 9] (o}
DP1 NP RX1 3 8 e TX2 DP1
> < o o [* >
DP2 R ?.'_) 9..) bP2
GPU " =3 =3 " DP RX
AUXp SBU1 SBU2 AUXn
AUXn . . SBU2 « SBUT | « AUXp |
HPDIN _ _ __ HPDIN
A A » < h
FLIP o] 1] cTL FLIP[o[1]cTL
HPD CC1 CCt . HPD
Control PD Controller cC2 cc2 PD Controller Control
CTL1/0/FLIP=L/H/L ~ ~ CTL1/0/FLIP=L/H/L
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D+/-

USB Host

SSTX

»

TUSB1046A-DCI

SSRX

DPO

DP1

DP2

GPU

DP3

v

AUXp

\4

AUXn

HPD

HPDIN

Yy v

FLIP| o] 1] cTL

Control

PD Controller

CTL1/0/FLIP=L/H/H

) )
> 1 Port USB D+/- >
TUSB1064 ssmx | USBHuw
/7
/7 |.__SSTX
S )
RX2 >1 Rt
A
™ Rx1 |
2 2 i
™ |3 8 rRx2 |7 DPO
> 5 kol » 4 g
Q [0} /
RX1 3 3 X2 ’ DP1
o o d
(@] (@]
. ; DP2
g g "I DPRX
> >
= = DP3
SBUT SBU2 AUXn
SBU2 « AUXp |
SEUL < HPDIN
FLIP [o[1]cTL
cct cct HPD
Cc2 cco PD Controller Control
_/ _/

CTL1/0/FLIP=L/H/H
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8.3.2 USB 3.1 I 2 i#i& DisplayPort

2 CTL1 5l i s~ H CTLO 51BN HF i, TUSB1064-Q1 Ll USB3.1 fil 2 /Miiiil DisplayPort f&:iz 17 .

N N
B D4/- R 1 Port USB & D4/- R
< > 2 Lane DP g
BH BH
USB Host SSTX__, | TUSB1046A-DCI TUSB1064 ssmx | USBHub
7
SSRX \\ 7 |SsTX
< N )
NN RX2 TX1 -7
A - »
\\ \ // Ve
NN X2 . RX1 |~
N N> > »
- AN <@ 2
DPO |7 PRI >xX1i |8 & RX2 DPO
» // N » “5- ‘6_ » \\\ - »
- \ I [9] ><Z
DP1 |- N RX1 2 8 ™ | ---T =~ DP1
> < 2 o > >
DP2 2 ? pP2
GPU " o} o | DPRX
DP3 -~ e & DP3 .
AUXp | SBU1 . SBUT | ________ AUXn
<A b . SBU2 >< sBuz | ________ < AUXp
HPDIN +HPDIN
1 1 ! lo[1]c FLIP|0|1|CTL‘ I
FLIP| 0| 1| CTL
HPD cCi cei HPD
Control PD Controller cco cc2 PD Controller Control
CTL1/0/FLIP=H/H/L \_/ N\ CTL1/0/FLIP=H/H/L
Copyright © 2016, Texas Instruments Incorporated
& 8-8. USB3.1 + 2 i DP - Ju#ll%¥% (CTL1=H,CTLO=H, FLIP=L)
1PortusBa [ )
or
< D+/- > 2 Lane DP D+/- >
USB Host ssTx . [TusB1046A-DCI TUSB1064 SSRx | USBHub
AN /
._SSRX AN 1. sstx
< \\:\ // , <
e RX2 ™ o
N < »> s,
\\ \\ // 7/
N X2 RX1 N N
"o o T 7>
DPO ™t |8 g Rx2 |7 >N O~ DPO
i - "la 5 > ’ ~ »
=< Q @ 4 ~
DP1 -7 T~ rx1 |8 Sl TX2 4 S DP1
> o2 Sl >
DP2 % g DP2
GPU =3 e DP RX
DP3 F = DP3
_ AUXp _ SBUi . SBUT AUXn
Cauxn | o<l spue o >< _osBuz |- <l Auxp
HPDIN _ «HPDIN
A A l A
FLIP[ o[ 1]cTL FUIP [o[1]CTL
HPD cci cei B HPD
Control R PD Controller cc2 cco PD Controller ’ Control

CTL1/0/FLIP=H/H/H

CTL1/0/FLIP=H/H/H
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8.3.3 (X DisplayPort
2 CTLA 5l f v s H CTLO 51 BT, TUSB1064-Q1 Ll 4 4NiBiE1Y DisplayPort 1 :0iz1T .

) )
. D+/- N 4 Lane DP « D/~ >
USB Host SSTX . TUSB1046A-DCI TUSB1064 SSRX . USB Hub
SSRX SSTX
RX2 . X1
-7 i N
7 ™>2 RX1 ] N\
- /// " @ k) RN
DPO |-~ .~ ™ |8 E Rx2 | S\ DPO
T .- "5 g 1o ”
opt [.-7 - Rx1 |8 8 ™2 -7\~ DP1_ |
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GPU > /// g 2 \ " DP RX
DP3 |-~ = = \ DP3
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op2 L7/ g g Sl ~ DP2
GPU i ol o S~ g DP RX
DP3 |’ = & S~ DP3
L AUXp . SBUI . SBUT _ AUXn
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P 2 (A& —> 0.1uF AR

8.5 /=

8.5.1 i/ iER

ok whN -~

220N

2245 90 Q 2243 AT (£15%) Aiizk RXP/N 1 TXP/N % o

70 B HoAh i A .

FERF AT LR LRFELE 2mil LY

oK FE VT RC A T AT AL B BT .

BRI 22 /D [E] B 5 S A 2R e LI 3 %o

REWDHEHSMZE AL FHZN , SORELGS MBERTTRMSE , SlifE =135 8. XH
IR by /D 7 s il 56 (AR AT K BN LR DRI B R P k2 1 25 ik EMI IR B2 o
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9 FFAF A Bt
£ 9-1. HFERHH
VbR 3 =38
R 159:14 I BT E RS
w PN A= CIIELCIEPN
] wE B S 1 KRR E I TB . MIT RS TR,
@ S AR 1 SRERIL T B MBS BRI .
u W B T LA ¥ 2 e
A i T 1 AR AT i) B AR 3

9.1 B EFFSE (it = 0x0A ) [E 47 = 00000001]

B 9-1. B 8
7 6 5 4 3 2 1 0
178y 175 EQ_OVERRIDE | HPDIN_OVRRI FLIPSEL CTLSEL[1:0].
DE
R R R/W R/W R/W R/W
W RIW = EBUS A ; R= 1% ; -n= B0
xR 9-2. BHEFFH
AL FB E~vi p=Z0A Uil
7:5 1784 R 00 TR
BB I BV A 1 EQ W AR 5L R
FEAE .
4 EQ_OVERRIDE R/W 0 0: T EQ 51 ( SSEQ[1:0]. EQ[1:0] fl DPEQ[1:0] ) RAEIR
M EQ #E.

1 ETEA EQ FframgifEinm EQ B E
1| DisplayPort Djfig i CTLSEL1 ZFAFasit 2 CTL1 3]z

il
3 DP_EN_CTRL RIW 0 0 : 2T CTLSEL1 % f7-#% /5 F1/45H DisplayPort.

11 2T CTL1 5ARIRZS A HI/ZEH] DisplayPort.

2 FLIPSEL R/W 0 FLIPSEL. 5 XL FEIhAENIE B |, S ME 7-5 ME 7-6.
00 : ©45H. USB3 fil DisplayPort FIFTA RX F1 TX #F#24H
10 CTLSEL[1:0]. RIW 01 01: JBHIL USB3.1. ( BRilH )

10 : j3 FIPU4~ DisplayPort i .
11 : Pi/ DisplayPort i fl—/~ USB3.1

9.2 DisplayPort #=HIMRASEF 73 ( Hlk= 0x10 ) [E 1= 00000000]
&] 9-2. DisplayPort # | R7S & 7735 (0x10)

7 6 5 4 3 2 1 0
DP1EQ_SEL ‘ DP3EQ_SEL
RIW/U R/W/U

B RW = HBUE N ; R= Wi ; -n = S5 HIME

% 9-3. DisplayPort =i IRA& & 748 (0x10)

| *M | sfr B
B BGER DP EIE 1 ) EQ P, Y EQ_OVERRIDE =1’ b0
_ i BB DPEQUM-0] 31T RER &
74 |DP1EQ_SEL RIW/U - 0000 EQ_OVERRIDE = 1'b1 I , #fFaT LT 5 A - B (R 5 2
DP it 1 1) EQ ¥E.
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Z 9-3. DisplayPort ZEHIMRAFFE (0x10) ((4E)

A & 3213 A =LA UL
Btk DP iliE 3 (19 EQ H°F. %4 EQ_OVERRIDE =1’ b0
30 DP3EQ_SEL RWU 0000 N, B it DPEQ[1:0] 51 I RS . 24

EQ_OVERRIDE = 1'b1 i} , HfFAT AL T 5 A S5 B AE R T
DP j@i& 3 1 EQ & .
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9.3 DisplayPort #ZH|PRA EFF8% ( #ubk= 0x11 ) [ = 00000000]

& 9-3. DisplayPort =il IR AF 8% (0x11)
7 6 5 4 3 2 1 0
DPOEQ_SEL | DP2EQ_SEL
R/W/U RIW/U

U RIW = SIS N ; R= Wi -n = ZAEHIME

% 9-4. DisplayPort il RS % 78y (0x11)
IANE 2: K7 y-Lvd Bieg
M BLE S DP iliE 0 i EQ #°F. 24 EQ_OVERRIDE = 1'b0
I, o BRI DPEQU1:0] 31 A KRR A .

74 |DPOEQ_SEL R/WIU- 10000 EQ_OVERRIDE = 101 I , Hof i LU -5 A b FR 1 ke o o
DP T 0 f) EQ .
b7 B 4% DP Jid 2 (19 EQ #1F. 4 EQ_OVERRIDE = 1'b0
S i oooo 0 L S B R DPEQU0] BRI RRER A

EQ_OVERRIDE = 1'b1 I , #cftF ] LU T 5 N e 5 B (130 T 40
DP j@iE 2 (1) EQ & .

9.4 DisplayPort #&H| MR 74 ( Hilk= 0x12 ) [E 4= 00000000]
& 9-4. DisplayPort =i PR T 4% (0x12)

7 6 5 4 3 2 1 0
e ‘ SET_POWER_STATE ‘ LANE_COUNT_SET
R RU RU

B RW = I/E N ; R= W -n = ZAJEHIE

& 9-5. DisplayPort =R % 748 (0x12)
(A FB& i LA L]
7 RE& R 0 RE

M BER AUX 5\ DPCD Hilik 0x00600 FIMEII(E. 24
AUX_SNOOP_DISABLE = 1'b0 i , TUSB1064-Q1 £ HR 45 W 1
{fJ5 A EkZ5F DP i#iE. %4 AUX_SNOOP_DISABLE = 1'b1 i ,
DP 38 J3 Fl/2% F i DPx_DISABLE 2778 RS wE |, Hib x
=0. 1. 28 3. X CTLSEL1 M 1'b1 BN 1'b0 B | il it A
SR BEE A 2'000.

M BARE AUX 5\ DPCD Hihik 0x00101 A7 88N . 24
AUX_SNOOP_DISABLE = 1'b0 i , TUSB1064-Q1 £ )5 F %
DMEFE 2 B DP i . 25 A fE i DP JliE AT HFE. 4
4:0 LANE_COUNT_SET R/U 00000 AUX_SNOOP_DISABLE = 1'b1 i , DP #i# J5 FH/25FH i
DPx_DISABLE ZifiasihE , Hfx=0. 1. 283. 4
CTLSEL1 M 1'b1 284 1'00 B, i@ id i fF S ALK b7 Bt A
0x0.

6:5 SET_POWER_STATE R/U 00
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9.5 DisplayPort # 5| PRA & F74% ( #ubk= 0x13 ) [££7=00000000]
i 9-5. DisplayPort =i PRA 7 8% (0x13)

7 6 5 4 3 2 1 0
AUX_SNOOP_ R AUX_SBU_OVR DP3_DISABLE | DP2_DISABLE | DP1_DISABLE | DPO_DISABLE
DISABLE
R/wW R R/W R/wW R/wW R/W R/W

U RIW = BIUSN ; R= Wi -n = ZAEHIE

& 9-6. DisplayPort #ZHIMRA #7458 (0x13)
ANE - HKH B B8

0 : JBH AUX il ( BRIME )
1 Z5H AUX 1.

6 {RE7 R 0 TRE

WEE BORYE CTL1 A FLIP ¥ AUXp 5% AUXn 7 3% )y SBU1 5%
SBU2 ¥4I IT. ik CTLSEL1 Al FLIPSEL %47 2 KR 25
], Bt BOE N 2'b01 8L 2'b10 #4 /o i Bl i AUX /&4 3]
SBU

54  |AUX_SBU_OVR RIW 00 00 : AUX % SBU #45/I8i 7Tt CTLSEL1 #1 FLIPSEL #i 7 ( Bt
UNED)

01 : AUXn -> SBU1 Fil AUXp -> SBU2 HE B 142 5 il .

10 : AUXn -> SBU2 I AUXp -> SBU1 JEB: 044 J3 Fil .

11 : AUX % SBU W 7T,

24 AUX_SNOOP_DISABLE = 1'b1 i, it B ] F T3 B el dk
DP jfi¥ 3. 3 AUX_SNOOP_DISABLE = 1'b0 It} , %f b7 Bt
3 DP3_DISABLE R/W 0 OGRS 3 DRSS .

0 : J3 /¥ DP ili& 3 ( ERIMH )

1 : 25H] DP @i 3.

4 AUX_SNOOP_DISABLE = 1'b1 I , =5 i o Fil T J2 FH el 2
DP jifiiti 2. 4 AUX_SNOOP_DISABLE = 1'b0 I , %5 B¢ i)
2 DP2_DISABLE RIW 0 T RIS 2 DR

0 : /T DP i 2 ( BRiMHE )

1: 2517 DP i#fii¥ 2.

4 AUX_SNOOP_DISABLE = 1'b1 I , J-5 B o il 23 FH s A
DP i 1. 4 AUX_SNOOP DISABLE = 1'b0 iif , %It B ()
1 DP1_DISABLE RW |0 OIS 1 TR

0: )3/ DPi& 1 ( BRAEH )

1 4%/ DP il 1.

£, 24 AUX_SNOOP_DISABLE = 1'b1 B , it BT il T4 il
S5 F DP i#i# 0. 4 AUX_SNOOP_DISABLE = 1'b0 i , %t it
0 DPO_DISABLE R/W 0 F B OEE O ThRE R R

0: )3/ DP iii& 0 ( BRAE )

1: 247 DP i8i% 0.

7 AUX_SNOOP_DISABLE R/W 0

9.6 USB3.1 #HIMRAFF2% ( Hhllk = 0x20 ) [E £z = 00000000]
&l 9-6. USB3.1 = HIlIRAF 78 (0x20)

7 6 5 4 3 2 1 0
EQ2 SEL ‘ EQ1_SEL
RIW/U R/W/U

B RW =B/ E N ; R= W -n = ZAJEHIME
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& 9-7. USB3.1 EHilIRE&F 4% (0x20)

A & 3213 oy LA iEH
b B PR USB3.1 RX2 B0 52 EQ HISE. Y
7.4 EQ2 SEL RIW/U 0000 EQ_OVERRIDE = 1'b0 i , M7 Bk EQ[1:0] 51 B RFRR

#. 2 EQ_OVERRIDE = 1'b1 i , ¥ AT LLEET 5 A Sb-7 B
R e USB3.1 RX2 Bl #31f EQ W .

Jo 7 B USB3A RX1 00 EQ T, ™

_ EQ_OVERRIDE = 10 Iff , J£5Et/% 8t EQ[1:0] 51 BIRIRAER
30 |EQLSEL RAW/U 0000 4. % EQ OVERRIDE = 11 i , #{H] BLE T At i
3R 2 USB3.1 RX1 #2410 EQ W E .

9.7 USB3.1 #HIMRA 748 ( Hhik = 0x21 ) [ = 00000000]
&] 9-7. USB3.1 =il MRAF 728 (0x21)

7 6 5 4 3 2 1 0
e | SSEQ_SEL
R R/W/U

Bl RW = 3BUEA ; R= Rk -n= 2 ERIME

2K 9-8. USB3.1 EHIMRAF 3 (0x21)

B |¥& xu [mh o9
74 1% R 0000 s
X USB3.1 SSTXP/N #:d% , Bt 1 EQ. 4
, EQ_OVERRIDE = 1’ b0 i} , 5B &M SSEQ[1:0] 51 %
%0 |SSEQSEL RIWIU 10000 ifs. 4 EQ_OVERRIDE = 1' b1 I , 4Kkfi o] BLARHE S Al
FEIETE 2 USB3.1 SSTXP/N #2281 EQ # & -
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9.8 USB3.1 #HIMRAF 748 ( Hullk = 0x22 ) [E /7 = 00000000]
K 9-8. USB3.1 £ HIMREF 3% (0x22)

7 6 5 4 3 2 1 0
CM_ACTIVE LFPS_EQ U2U3_LFPS_D | DISABLE_U2U DFP_RXDET_INTERVAL USB3_COMPLIANCE_CTRL
EBOUNCE 3_RXDET
R/U R/wW R/wW R/W R/W R/W

U RIW = BIUSN ; R= Wi -n = ZAEHIE

* 9-9. USB3.1 #=HIMRAEHF 7 (0x22)

(A TE it Hhr LB

0 : ##fFAE USB 3.1 SRMERA T . ( BRIME )

7 CM_ACTIVE R/U 0 1: P3{F7E USB 3.1 A H T

NFHF IR R LFPS (55

6 LFPS_EQ RIW 0 0 - Ik LFPS B EQ W& NE ( BRLHE )

1 - $2i LFPS I EQ ¥ % % EQ1_SEL. EQ2_SEL I
SSEQ_SEL.

Ps#I3T EQ1_SEL. EQ2_SEL A1 SSEQ_SEL {1 EQ & &7

0 : 7€ U2/U3 BT LFPS E2:5. ( BRiLfE )

> U2U3_LFPS_DEBOUNCE RIW 0 1: 7E U2/U3 IR 21T , LFPS Jy 200ps %4t

0 : 7€ U2/U3 5 ] Rx.Detect. ( ZRiMH )

4 DISABLE_U2U3 RXDET R/W 0
- - 1: 7E U2/U3 $1%5H Rx.Detect.

e B R AT D ( TXTP/N A1 TX2P/N ) (1) Rx.Detect [8]Ff .
00 : 8ms

3:2 DFP_RXDET_INTERVAL R/W 00 01:12ms ( BRIA K HE )

10 : {38

1 RE

00 : FSM A &b (BRI )

01 : 7£ DFP 771 (SSTX -> TX1/TX2) J& Fl&#i A =
10 : #£ UFP J5 1 (RX1/RX2 -> SSRX) /& Fl & Mt A=k,
1M AR,

1:0 USB3_COMPLIANCE_CTRL R/W 00
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10 ZRAFFN SRS HF

10.1 BT RY 5 i@ 0

SO EOFRE A , T SR ti.com LRSI SOOI . st @A AT BVR] AR i A IS
o FREMMEMELE I AR OB SO a5 BT I k.

10.2 X HRE

TIE2E™ PO iin R TRIMMEESH TR, W HEN LR ARG IRE ., LRI @E Mt #o. @R
BUA g sl E QU e, SRAS P 5 (M Rk vk 35 Bl

BERMA R S D TIRE ISR SRt XSSP E I AR TI BRI |, IF A B TI A 35S
T IAE T 2K

10.3 Fitr

DisplayPort™ is a trademark of Video Electronics Standards Association.

TI E2E™ is a trademark of Texas Instruments.

USB Type-C® and USB-C® are registered trademarks of USB Implementers Forum.
VESA® is a registered trademark of Video Electronics Standards Association.

BB A NS 5 TR E e .
10.4 BB EL

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 FEBUNITERERE , KBS FEE LR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT .

10.5 RiE%R
TI RiEF RARIERGN IR TR 5 B R FE o

11 &1 i e %

B BT R A R
September 2024 * WG RAT R

12 YL HEMTITIEE R

PUR Ui A S AU AT IS 2. X5 B i E d ol il . Bl , MARTEm , A
SRS BAT BT . A SRR R AR S ARhRAS | 3 2 B A U 3 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 ©)
@ ©)
TUSB1064RGFRQ1 Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TSB6421
TUSB1064RGFRQ1.B Active Production VQFN (RGF) | 40 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TSB6421
TUSB1064RGFTQ1 Active Production VQFN (RGF) | 40 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TSB6421
TUSB1064RGFTQ1.B Active Production VQFN (RGF) | 40 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TSB6421

@ 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 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.

OTHER QUALIFIED VERSIONS OF TUSB1064-Q1 :
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https://www.ti.com/product/TUSB1064-Q1/part-details/TUSB1064RGFRQ1
https://www.ti.com/product/TUSB1064-Q1/part-details/TUSB1064RGFTQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Catalog : TUSB1064

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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GENERIC PACKAGE VIEW
RGF 40 VQFN - 1 mm max height

5x 7,0.5 mm pitch PLASTIC QUAD FLAT PACK- NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

RGF0040F VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

This drawing is subject to change without notice.
The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RGFO040F

VQFN - 1 mm max height
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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
RGFO040F VQFN - 1 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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