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Iy NGNS Vpps3 V, =0 % Vppss 15| pA
(1) &M TN AR A 3
(2) & T AN AL ) s
(3) &M GRSTz.
(4)  EATEA P L RRE BB S
(5) IEATAMEHIANGE A
10 TR KRR 15 Copyright © 2026 Texas Instruments Incorporated
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5.6 HAFER

BAME  ARKME BR[| Bf
tg VDD33 £ VDD fa5E 2 i & fasE (1) Wz @ ms
te £ GRSTz B AKX A VDD 1 VDD33 CUkaiE 3 ms
tsu_io 1E GRSTz B ATCAI RAER MISC i NGy £ 3Li [1) 0.1 us
tha_io £ GRSTz B NTE AT REER) MISC i AN RFF i 7] 0.1 us
tyDD33_RAMP VDD33 HiE Tk 0.2 100| ms
tvop_ramP VDD HEJF A ER 0.2 100| ms

(1) 4k VDD33 HEAE VDD W Hife e , WFHEEZ R AL, M5 AL RO L WA RS € B GRSTz BN 3ms LI
B

(2)  FrdE GRSTz {UERR—/Ndazsdt et | T VDD33 #1 VDD %A Rk %K. [Hik , VDD 421t VDD33 Z fifaE % 10 us,

(3) 1t GRSTz B HNLAKT KA MISC 5| : FULLPWRMGMTz. GANGED, PWRCTL_POL. SMBUSz. BATEN[4:1] fil AUTOENz.

[ S—
GRSTz
VDD33 L
tyq—>
VDD
F tsu_iofi thd_io‘ﬂ
&l 5-1. BB FEK
5.7 LM BIR A
Ta = 25°C W AF I JL YA
3.3V 1.1V
B Vopss | Vooss | Vop S | Vpp | AL
HWRE | RANE | BE Max

RThFERER

B (Eh)E) 23 2.6 28 32 mA

I 23 2.6 28 32 mA

B 2.5 2.8 33 38 mA
TAERER (US IR DS RE )

2.0 EHL A HS 2844 45 51 63 72 mA
2.0 EHL/A A HS 2344 76 87 86 98 mA

SMBUS #uf% HLi 79 90 329 378 mA

EILE=EIR SV ER 77 88 332 370 mA
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6 40 B

6.1 MR

TUSB40411-Q1 #84F /& —2k i 0 USB 2.0 4528488 . Z 8 FAE L iifum D3R4t USB mif Al e dlu&E |, 78 Nt o
At USB . Sl BRI E R . 2 b O W B — MR O E B H AR R Y OB R
USB 4. 24 Bl I o%E 8 31— MY S 3 2 o A 3 1 B SR BE I, T Uam FUEE AR USB it i
.

6.2 ThEE T HEE

L4 asn
SNaA asn——

€—dn_da_asn—p
€—dn Wa gasn—p
—snan-

V\?DDSB Power || VBUS
VSS Distribution Detect

USB 2.0 Hub

Oscillator

« XO

Clock
and
Reset
Distribution

GRSTz >

<«4—INa_da_asn—Pp
<4—INQ Na gsn—p»
<4—2Na_da_asn—Pp
<4—2Na Na gsn—p
<€4—eNd da asn—p
«4—eNa Na gsn—p
<4—vNa_da_asn—p»
4—vNa Wwa asn—p

TEST. >

€——GANGED/SMBA2/HS_UP—»]
€——FULLPWRMGMTZz/SMBA1—»]
<4——PWRCTL_ POL—— ]

SMBUS

< <
4——AUTOENz/HS_SUSPEND———p»
4———SCL/SMBCLK————

4———SDA/SMBDAT———— Control oTP

Registers ROM
———OVERCUR1z——Pp GPIO
€——PWRCTL1/BATENI——P» 2c

OVERCUR2z————P» SMBUS
4——PWRCTL2/BATEN2—— ]

———————OVERCUR3z————»
4———PWRCTL3/BATEN3———P»

————OVERCUR4z———P»
4——PWRCTL4/BATEN4———P»

Copyright © 2016, Texas Instruments Incorporated
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6.3 REMEULEA

6.3.1 B 7 H T5E
TUSB40411-Q1 #31F 37 #F USB Hiith 7t Hi. Ali@id REG_6h(batEn[3:0]) 4 i i At Fith 78 HE 3 5.
Hyth 78 HE S 5 CDP Al DCP #2328, DCP # =045 & A [ e 547\ briE YD/T 1591-2009.

B 7 biifE DCP A2 5h , TUSB40411-Q1 25 #FiL 4R (i —Fli sl (AUTOMODE) , nl H 2y DCP & {FRISCHF B &
XTI R SRR A R . £ AUTOMODE #55F |, 20 12 M40 T 34 422 F0 1 85 aQ B 1 5 43 JE 2 A X F1 DCP
B ) H B Y. 4y RS 7R 1 DP R DM {55 bt bn [ 52 BAFRLE |, AT A0 VF BE 28 2524 R0 78 i 28 1
T30 BRI IS U0 s 10W BB SCRE . o e ds i Un] i B il id REG_Ah(HiCurAcpModeEn) i &
SRR E ik BW ) .

B 1 L 78 AR U T Reg_6Bh(batEn[n]) R VBUS #i AFRA BL & REG_Ah(autoModeEnz) Fijf
Ui PR, W13k 6-1 TR,

* 6-1. TUSB40411-Q1 By 75 F R,

batEn[n] VBUS autoModeEnz BC %ﬁﬁ%n x
(x=n+1)
0 AHERE AHERE ENGET
(1) (2)
<av 0 ERILES:N
1 1 DCP®) ()
>4V ENEEDS CDP®)

) B AEERE SRR A E DCP .

I a2 ¢ S W B PO S LW L L SN v
(3)  EEEM USB #4754 USB it 78 fEMYEAZIT AR 1.2
) EAE R YD/T 1591-2009

6.3.2 USB A& P8
A5 FH A ity 11 B PR FL S e R R AR S SN, AT AR B YRR S B X TUSB40411-Q1 S8 F AT & -
HJETT 563 #0d5d REG_Sh(fullPwrMgmtz) f§i6g |, 4 el i i REG_5h (& ) il & .

TUSB40411-Q1 #8437 K 5 B P ORI P 2% B YR A g4 ) . PWRCTL[4:1] #%1%: H REG_Ah(pwrctlPol) fic
H.
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6.3.3 —~ A M HwELE

TUSB40411-Q1 #34F ot — kT g2 (OTP) 3EZ R MEAA a7 2o FIC B . 18 A AL S5 2 L USB #314F
KRR CF OTP H4afe. A RfEH OTP IhaemitdnfE g |, IHBER TI

% 6-2 7 T AR OTP B EKIZhAE

% 6-2. OTP T Hd B 45t

FE SRS IAAZ!S L
REG_01h [7:0] AR 1D LSB
REG_02h [7:0] ALR 7% 1D MSB
REG_03h [7:0] P ID LSB
REG_04h [7:0] 74 ID MSB
TR 1 B AR RRECE . OTP AL E 2 rmbl[3:0] = AIELE |, BP 1= AnT
REG_07h [0] B, 0= THR.
REG_07h 1] T*‘m‘fﬁiﬁlﬂ 2 [y Emz&%waﬁo OTP Fit & /2 rmbl[3:0] I FARLE , B 1 = A0]
Bhk, 0="1fkk.
TUEH O 3 s TR E . OTP AL E 2 rmbl[3:0] R AACE | BI 1 = AT
REG_07h [2] B 0= B
TUEH D 4 g AT RRECE . OTP BLE 2 rmbl[3:0] IR MACE , BI 1 = R7f
REG_07h [3] Bl 0= THE.
REG_0Ah [3] s e CE e Al
REG_0OAh [4] K HLIL 43 Ao A A A e
REG_0Bh [0] TR T 1 (0 USB 2.0 St FUR R B
REG_0Bh 1] T O 2 [ USB 2.0 s DR MR &
REG_0Bh 2] TR 3 ) USB 2.0 3 DR E
REG_0Bh [3] TR 4 1) USB 2.0 s AR e B
REG_FOh [3:1] USB H1iT 26 b HUFER
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6.3.4 A1 ALk

TUSB40411-Q1 3 F352 SRS\ LK Bl P S 9% 3% #s S AN I BP IR . WA XI 51 AS 2 SR sE it g4, XO 3]
VRS PREF T % 7500, SR A R A, DERZ LSS LA 4R . BT X1 AT XO 51 A& 3] PCB L HiAh 5] &
YR |, DRI I AR I e A 2 R AT 8 e B AT AR T 50 51 2k . Jl i A B i e b 2k B ic C1 F0 C2 , BUR AT ARSI
XI 1 XO 5]z Al 2

R1
10 MQ
X
< J
XO
24 MHz
— cut — CL2

Copyright © 2016, Texas Instruments Incorporated

& 6-1. TUSB40411-Q1 B4k

6.3.5 JBAER

AR A IR S, BN 12pF & 24pF |, R AR E VEAUE (9 £100ppm B (. O 1 GR IE A K 30
P A, T 50 Q s KRS 208 BXFBE (ESR). WA T @i, WS RS 3B 2 4 . A
D) Dk B AR R T S AR RS o A SR A B S O A E I TEANME S, IS 284 (X% (TI) USB 2.0 #5171
T e PRI FF-5 A% o

6.3.6 FANAFT P ER

15 R % 28 S5 AP i B I A5 R AR L vE IR BT £100PPM B w3 AR R Fase v, HL4e X i 0 (8 $15h/ F
50ps. # XI &EREF] 1.8V K0 I XO &%

6.3.7 _LHFIE

TUSB40411-Q1 #3144 P AZ HLJE (Vpp) BX /0 AL (Vppas) %A B AR B YRS P oK . i 2 AT i i B R
HI2&E , WAZ IR (Vpp) BX /0 HJE (Vppas) 7T BACHR Yk B | 1 55— AN B H

o SEPAR AU BRI A
o AP R T BRI M B T RO 2% | SRR . S T R E R AT
-VW%L%N,E%ﬁ%ﬁﬁ#ﬁW%é&%ﬁ@ﬂﬁmo¢ﬁ

* Vppss FHIE , 2% R BRI 000 B AT 2R 9 IR

LR AR ARSI N, RS B HHR T (FE sl ) |, RS 2o .

A T BRI R AL S ()0 3ms. 1% R A IS 8] 5 SONHLIRAL T W TAE Y I 21K GRSTz 5] I E
TR E] o A PT 4h ARE SR M 428 25 1R B RC LI A R AL KT

Copyright © 2026 Texas Instruments Incorporated FER PR 15

Product Folder Links: TUSB4041/-Q1
English Data Sheet: SLLSEK4


https://www.ti.com/lit/pdf/SLLA122
https://www.ti.com/lit/pdf/SLLA122
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tusb4041i-q1?qgpn=tusb4041i-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSDY5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDY5D&partnum=TUSB4041I-Q1
https://www.ti.com.cn/product/cn/tusb4041i-q1?qgpn=tusb4041i-q1
https://www.ti.com/lit/pdf/SLLSEK4

13 TEXAS

TUSB40411-Q1 INSTRUMENTS
ZHCSDY5D - JULY 2015 - REVISED JUNE 2026 www.ti.com.cn
6.4 B ThREARE
6.4.1 S B E £ 1T

TUSB40411-Q1 #8743l 474 17 o) e B 27 A7 28 . % e ml i 8209 12C EEPROM & |, #A] iS¢
SMBus [ AL EI S5 N B FrEATH A . 5 SCL/SMBCLK 1 SDA/SMBDAT 3| ITENS 5 A0 B N TCAaE E &
3.3V, ME A, B, 12C $5H2s 8k SMBus H bt & A7 SMBUSZ 51 IR ZASH5E -

6.4.2 I’°C EEPROM =17

ffifie 12C B E , TUSB40411-Q1 #3487 FE LA sl 2% . drufEbizl (100kb/s) E R 2 L H 12C EEPROM. 1F
12C iU , TUSB40411-Q1 2$44:48 FI Wik 0 JF4aH 7 A7 T4k | 76 s 2kl 1010000b 4biEEL EEPROM A4
%o

W15 00h 4 EEPROM WEHIEAE T 55h , U TUSB40411-Q1 &3 2 M4 EEPROM WS i BB B 2 7745 o

WHRE— IR SE 550, Il TUSB40411-Q1 234418 H 12C At DA B % A7 2 I BRIAME k20T . EldE
SERCHT , BRI A SRR Lt . W SRR AR B AR 4L EEPROM ( HAEIRE 55h ) |, WIAELL 283\
FEREE , JRIEREAELR AR N IG — N R v o5

#HiE
AT A2 Ah DAE )7 52 ATk i) o I Stk hook Bodis (0 SRR T 28 7P A0 &L A e RN s 1B B 7 77 s
2 T C B I T .

X 12C HAERELIE B, |, 155 M UM10204 12C 2 Hya A1 H P T
6.4.3 SMBus H 52 (E
{fiRE SMBus % #5305 , TUSB40411-Q1 2348 32 Fr st BUE AN 5 N B PS/E NI B A% SMBus #344-.

TUSB40411-Q1 #34 H #nHhik A 1000 1xyz , Hr .

* X j2 GANGED/SMBA2/HS_UP 7| JHI7E & A i (PR &

* y #& FULLPWRMGMTZz/SMBA1 5| JI{E 2 AL RS

o Z RIEHUB NS ;1 = G, 0= B A

W EHUVE A SZ LR ECT TUSB40411-Q1 23 4FiE4T T4k , WIS R AR N . TUSB40411-Q1 #34F o PR A%
£ SMBus FHLHATECE |, I HASERES| B0 , BF SMBus THLEER: CFG_ACTIVE fifa /Rl E 5
o

9% SMBus ERIVEME R | 620 4 &L 26 (SMBus) H7E

16 R 15 Copyright © 2026 Texas Instruments Incorporated
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7 L AL
#IE

PUR R S RAE T T 3R G R, TI AL R R e 8. TI 1% PS5 S0
SR AE M TIN 2 P MIUEIF R, IR RS TIRE .

71 NHARBE

TUSB40411-Q1 #3442 — kWU 11 USB 2.0 #E£52% . 78 b 1 E3R4t USB Al Al 4 bz | 76 T s LR
fit USB il . il okl iE#: . TUSB40411-Q1 2344 7T H T2 75 440 USB FE & ut N . fln , — &%k
EECABM AT A LA A R USB i 1. 38 TUSB40411-Q1 #844: , 2302 B i m] LUK T Ui 11 508
B,

7.2 BRIV A

TUSB40411-Q1 #8441 —ANH W8 AR N B At e ({3t 37, USB A2 28 58877 0 o %77 il A 56 5V B B 5 i 2%
fibe . FELER A, I USB 25 , TUSB40411-Q1 2848/ i 146 N\ USB EALIE %% . TUSB40411-Q1 #%
PR B T W VR PR T 8E USB ik, 545k, INFEIRE) 244,

7-1. /3r R USB R85
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7.2.1 i ER
Tzt iR 7-1 IS

x£71. %S H

wIitSH ~E
Vpp HLIE 1.1V
VDD33 Hiji 3.3V
1T USB X4 (HS. FS) HS. FS
T 1 USB 34F (HS. FS. LS) HS. FS. LS
T 2 USB X (HS. FS. LS) HS. FS. LS
T 3 USB X4 (HS. FS. LS) HS. FS. LS
T3 1 4 USB X (HS. FS. LS) HS. FS. LS
AT RS BR TN R 4
ANATR B it 4 0
I 1 4 TR PR JBE B % (FULLPWRMGMTZ = 0)
BRI Ve RO % #F (GANGED = 0)
IR AL REAR P 171 HLSF A 20 (PWRCTL_POL = 1)
TR 1R L S SRR =
TR 2 B E S R =z
TR 3 HL S H SRR =
RS 4 () LI A SRR =
I2C EEPROM 3§ i
24MHz I B o5 s

7.2.2 1EQ LR
7.2.2.1 Ejrss OS2

TUSB40411-Q

1

o IF b G 0 R R

USB2 Type B

EE A X AR E R B

GANGED 7| i Fn

FULLPWRMGMTZ 5| i 4 2K HF | 3 ] SEFRTA5AN il 1 i B e S0 B . SR USB2 Type B & 3211
VBUS {55 #id 0 [E 8% 1Ri% . 40 528 19 B A2 R 4R FE Tl 2 USB_VBUS i N EK .

R1 90.9 KQ U1A
1
0402 R2 GANGED/SMBA2/HS_UP 0
C1 1% 10 KQ 1% 8
10 uF 0402 FULLPWRMGMTZ/SMBA1
1%
Type B USB-Shield = 16
— USB_VBUS R3 Ra
. :) = VELS 4.7 KQ 4.7 KQ
DM
2 L8 DM UP 221 yss pm_uP
DP|
3 USB_DP_UP 21| ss op up 1 1
50 cnp| 4 = =
TUSB4041I_PAP
J1
C2 c3 R5
01pF | 0001uF S 1ma

.|||_

& 7-2. b O SEE

Copyright © 2016, Texas Instruments Incorporated
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7.2.2.2 Tl 1 528

TUSB40411-Q1 #3F /0 Nl 11 1 1E8:8] USB2 Type A i&EH:4% . BATENT 511 4L J5 |, im0 1 ffige i 72 i
e WERATEHEM T E SRR, WEE BATENT i Eh fEBH2s .

BOARD_3P3V
R6 FB1
POPULATE DN1_VBUS VBUS DSt
FOR BC SUPPORT 47K DN1_VBUS Z7
220 @ 100MHZ C4
o | J2
U1B = 1 Naos
P USB_DM_DN1 2| oy
use_op_ N1 |22 USB_DP_DN1 I
41 6no
5
4 SHIELD1
PWRCTL1/BATENT  PWRCTRL1_BATEN{ .
14 SHIELD2
OVERCUR1Z  OVERCUR1Z
USB2_TYPEA
TUSBA40411_PAP 0.0000F T 09
_L_

N\
Copyright © 2016, Texas Instruments Incorporated

A 7-3. Tt 0 1 SCE

7.2.2.3 Tl O 2 23

TUSB40411-Q1 #3F 1 Nl 11 2 iE8:8] USB2 Type A i&H:4% . BATEN2 511 L4 )5 |, im0 2 ffige i 7 it
T WERATEHEM T E SRR, WEE BATEN2 L Eh fEBH s .

BOARD_3P3V
FB2
R8 DN2_VBUS VBUS_DS2
POPULATE 47KQ DN2_VBUS ), 27 1
FOR BC SUPPORT 220at 100 MHz  C7
0.1 uF
= J3
1
e VBUS
UsB_ DM DNz |42 USB DM _DN2 2| o
uss_op_ DNz |41 USB_DP_DN2 3| e
41 enp
5
3 SHIELD1
PWRCTL2/BATEN2 < PWRCTRL2_BATEN2 6
15 SHIELD2
OVERCUR2Z < OVERCUR2Z
USB2_TYPEA
0.001 pF
TUSB4041|_PAP 0.1 |JF
_L_

/77
Copyright © 2016, Texas Instruments Incorporated

B 7-4. Tl H 2 sEE

7.2.2.4 R0 3 Z8

TUSB40411-Q1 #8471 i 11 3 %% USB2 Type-A #2488 . BATENS 51 Ehijg , A 3 fdHE it 75 5
SCRF. WIRATEE M TSR, W EIE BATEN3 L Ed B PH# .
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BOARD_3P3V
FB3
R10 VBUS DS3
POPULATE 47KQ DN3_VBUS 27 )
FOR BC SUPPORT 203100 Mz | C10==
= J4
u1D 1 [oos
uss. om_oNs |22 USB_DM_DN3 2|y
R USB_DP_DN3 cH [
)
; 2 SHIELD1
PWRCTL3/BATEN3 < PWRCTRL3_BATEN3 6
12 SHIELD2
OVERCUR3Z < OVERCUR3Z
USB2_TYPEA
0.001 |.|F c12
TUSB40411_PAP 0.1 pF
_L_

7.2.2.5 T O 4 £

TUSB40411-Q1 8841 F g 11 4 %E#:3] USB2 Type A &858 .

/77
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B 7-5. FiFumH 3 L

BATEN4

SCRFe WRANE BRI ISR, IR BATENA L1 4 AL fH 25 .

SURERLE , v 4 J5 Rl 7E

BOARD_3P3V
FB4
R12 VBUS_DsS4
POPULATE 47KQ DN4_VBUS ), 7 )
FOR BC SUPPORT 220 at 100 MHZ 013I
= J5
U1E i p—
UsB_ oM DNa |- USB_DM_DN4 2|
USB_DP_DNa |58 USB_DP_DN4 2l [
416N
5
64 SHIELD1
PWRCTLA4/BATEN4 < PWRCTRL4_BATEN4 6
" SHIELD2
OVERCUR4Z < OVERCUR4Z
R13 USB2_TYPEA
1mal 0.001 uF c14
TUSBA4041I_PAP 0.1 uF
_L_

7.2.2.6 VBUS HJEITR2H

R RBIE A T H) TPS2561 XUEIE
£ 8, iEZ M www.ti.com.

Copyright

B 7-6. s 4 LI

/77
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BOARD_3P3V  BOARD_3P3V
BOARD_5V
R19 R20
10K 10K
0402 0402
5% 5%
U2
— g IN ourt -2 DN1_VBUS < DN1_VBUS
B IN
10
FAULT1Z < OVERCUR1Z
PWRCTRL1_BATENA PWRCTRL1 BATEN1 4 | . N2 VEUS )
ouT2 DN2_VBUS
PWRCTRL2_BATEN2 PWRCTRLZ BATENZ 5 1 by, 6
1 FAULT2Z < OVERCUR2Z
GND
1 paD iLm - ILIM1 ca3 c45
——01uF _|+ C44 =——01uF _|+ C46
TPS2561 R21 T~ 150uF T~ 150uF
25.5K
0402
5%
Limiting DS Port VBUS current to 2.2A per port.
BOARD_3P3V  BOARD_3P3V
BOARD_5V
R22 R23
10K 10K
0402 0402
5% 5%
u3
§ IN outt -2 DN3 VBUS < DN3_VBUS
IN
N 4 FauLT1Z P22 < OVERCUR3Z
PWRCTRL3_BATEN3 »»—————— = { EN1
5 ourz |2 D4 VBUS < DN4_VBUS
PWRCTRL4_BATEN4 Sy)——————— 21 EN2 6
1 FAULT2Z < OVERCUR4Z
GND
" paD im ILiM2 c48 C50
——01uF _[+ C49 ——04uF _|+ C51
TPS2561 R24 =~ 150uF —~ 150uF
25.5K
0402

5%

Limiting DS Port VBUS current to 2.2A per port.
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7.2.2.7 B8k, EACFIHEAR

PWRCTL_POL ¥ RERIRE , X &S F USB VBUS HiLJE JT 56 i A 24 & T | 5 48 A ( PWRCTLA .
PWRCTL2. PWRCTL3 il PWRCTL4 ) . 1X4 VDD11 HJE{E VDD33 HEif mifaeht , 74 fefiH GRSTN 5|
I P AR IRIERS IR IR R, T R R R A AR

U1F

C29

1uF

30

18 SDA/SMBDAT [->—x
GRSTZ

SCL/SMBDAT

SMBUSZ

L R4, IM

29

Xl AUTOENZ/HS_SUSPEND

PWRCTL_POL

TEST

24 MHz
C30

——18pF ——18pF

=

7.2.2.8 TUSB40411-Q1 HJESZE

VDD11

C31

X0 USB_R1

R18

TUSB4041I_PAP 4.7 KQ
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&l 7-8. ek, SACRIHAR

BOARD_1P1V

19
25
37
45
53
60
63

U1G

RSVD
RSVD
RSVD
RSVD
RSVD
RSVD
RSVD
RSVD
RSVD
RSVD
RSVD 2

VDD
VDD
VDD
VDD
VDD
VDD
VDD

FB5 T
O\
\X

220 at 100 MHz

*—21 RSVD VDD33 |55

RSVD VDD33 37

BOARD_3P3V

RSVD VDD33 5

RSVD VDD33
RSVD
RSVD
RSVD
RSVD
RSVD

NC
NC

N
o
THERMAL_PAD

TUSB4041I_PAP

i—e

FB6 ?
\
S

220 at 100 MHz
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7.2.3 [/ 4E

differential signal, ¥
differential signal, %

& 7-10. B Ly O B 7-11. & T E 1

differential signal, ¥
differential signal, ¥

time, ns time, ns

B 712, HE RO 2 B 7-13. BiE TR E 3

differential signal, %

time, ns

B 7-14. " TR 0 4

7.3 EJRAE AL
7.3.1 TUSB40411-Q1 &)

¥ Vpp 1N A EHYEF IS |, Vppss AR 2 Wit
* TUSB40411-Q1 ] Vpp 58 TUSB40411-Q1 2344 FIPIAZIRAE 1.1V ( A5F% ) IR, B8 REER v 6%
RS BT HoAth YR AR 25, AT PR A e

o T HEEH BRI RE | BEARRIERAE N AZ IR R B IR P T RE S R R A R s R . T AT RE

==l

i 2 U R P A F T A T A 1 i ORI — R R, s R AT IR ER AR (/T 0.05Q ) BUBRSAIAREER -
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« TUSB40411-Q1 28141 Vppas 511N TUSB40411-Q1 28441 1/O 424t 3.3V HJEHL . @i Bk EURREER i) K%
BT A AR EPEEE |, RS .

o A HEPUERT E—A 10uF BHAS D 1uF ARSI e ERPTE M . IX B R B 2 4% T DUCE 7F FLYR
BRI B o BN R F S SR AT RESE I TUSB40411-Q1 HLUE 5 IR | SRR 51 I /N AS [F4E H
RE I 5 5

7.3.2 s I HEIR

o DAZIE FHAEAN I RERS HR AL 5V HL T A=k 500mA LA EEIE A R e O YR VBUS fitHL . TUSB40411-Q1
S5 AT AFE R s O RE oS, R DU R i 1 YR AR AL T REIR S

o AR A VBUS #5E E AN 22uF 5 KRR R ESR AR |, DARBIRIM B A

« T ESD F1 EMI JR[A | TI #iAE R iF USB ui FERE) VBUS 5| B A BBk REER . B R USB i H:8%
MIF) 0.1uF HARSEME T — KR prithig s |, CAR PR LT+ e ESD HfmT e M 25 R & 31 VBUS FiZk I
I o

7.3.3 2

T AR BT R ] — AN S R P T, DU NP1 07 BME 5 A0 R P At e i RGP i . A ok fL
TUSB40411-Q1 HIHEASER AT B R A8 I S FHZ T . N T 528 EMI A1 ESD |, b Bib L A5 (N AE AN [ °F
T F ) USB 3 132 42 2 Bt 10 S 9

7.4 17
7.4.1 T REH

AT R B (A7 R FiE e AT 1R ) PCB A Ry kit
7411 BE

B3] USB_R1 5| IR 9.53k Q +1% HLFH 23R Al e FEIr TUSB40411-Q1 #314HiE -
# 0.1pF HAZRR A RESEIE RS Vpp A1 VDD33 s 5| JEICE

¥ ESD 1 EMI R4 834 ( A ) AER T RESEIL USB 28 1A B -

WEAEF 7 Ak, R AT R L EE T TUSB40411-Q1 23441 XI A1 XO 5] R E .

P ha e 28 B A R AT RE I 5 TUSB40411-Q1 284t S ARFIZ2 43 % R &

BE KBS BRFEPSCKI KRR B AR RGeS AR R 28 E .

7.4.1.2 HEEFK

* TUSB40411-Q1 #2510 5] BRI 54 0.5mm.
« TUSB40411-Q1 #5425 B 4.64mmx 4.64mm SUHERL . BEEEVERL U 08 — i FLiE#E 3 et ~F 1 .
o FERMET BRI L (EREBEHVER I FLERSN ), DLBE G ERE S A R AT AT TR LE 1)

7.4.1.3 Z4%F
AN HFTA TUSB40411-Q1 #3240 ] (A6 il USB_DP_XX. USB_DM_XX.

o EMBCHILAURH] 90 Q + 10% 27 BT

o N T EORPREEMA> S 50 T MU ol (5 S B . Rt 25 /0 [ RR S S AT 2R SE L 6 Ao A JR o il v
PR 73 1 A B T KBRS sl b A 4

o CREITA ZE 2 N G B SR S LT T ] — =

o AR 2 ) BT ARERZE R

o WININA R FBURTIAES: | ITTRHME S PERE P AR TR . W SR AT, BRI R ORI FRE . X
SN R TCE T AR 00 B AR

o BREAAL IR 90° Bl RERAEN S M ED L. MEAS MK, 550 RS iR TR
5, B ME =136 X 15N> 7 i ih SR MR EEANILED |, PRI SE KRR Rk 125 i
XF EMI [R50 o

o RRRRIED Z 0 AR INAT K . 8 B~ USB 2.0 Z 0 AHE 5 I K@K E . B i 4
JERS G EAE R NG, DU IRIE 2 HIME 5 e 1k

o DLECZEZXSARLL (R DP A1 DM ) HIHZICEE . A fR USB 2.0 22 70X A i 50mil HIAR XA A E 72 5
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o RARERD ZE T AR A B0 L a0 SRR PGS AN I SERR | TR R X B NME S A A R O LR A
FTECE T3 WA AT LR T S TUSB40411-Q1 #FE -

* N T a4k USB 2.0 DP 1 DM XJ AR LR |, 1XLL5] I pl e nT LAsg ¥, an SR 58 b B E | 152 B AR N 1)
Px_usb2pol Zif7#% , HH x=0. 1. 2. 38 4.

o HEEZE AL FIRE BIROR 22 .

7.4.2 Rt
| 8
: ‘! TI USB2 HUB
<4—USB2 DP/DM
USB2 TYPE B
Connector
B 7-15. L O HIAR 2Rl
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L)
[
L ]
'
i

USB2 DP/DM

v

TI USB2 HUB

USB2TYPEA | | &
Connector g : . . =

&

& 7-16. T 1 K76 Ll
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8 FAE ALyt
8.1 LB H%

LTI TR Y 1A PR R A A . T A AR S BN B L H2Y TUSB40411-Q1 FFAL T 12C =
SMBus 5 i ] AR i 1X L4 .

& 8-1. FHESRB
ik B3 HELE EEPROM
00h ROM %4 i 174 i
01h N7 ID LSB 2
02h #ENiT ID MSB 2
03h 7= ID LSB &
04h 74 ID MSB =
05h G B A 2
06h HLIB S HL SRR A A7 2
07h AT RS BRI B A AT A 2
08h Uit 3 FH (G 2 A7 8 =
09h N 2, 4ifEN 00h
OAh AR E AR 2 =
0Bh USB 2.0 uify AR P35 1) 25 7 2% =
0Ch % OFh 1RB 5
10h % 1Fh  |UUID 545 [15:0] =
20h % 21h LangID 777 [1:0] £, IR EE T customStrings
22h FPE) S AR f& , MRWE T customSerNum
23h 3G R 2, WEWE T customStrings
24h e kRN &, WHREE T customStrings
25h % 2Fh (3] i
30h % 4Fh A5 T4 5 7T [31:0] 2, WEE T customSerNum
50h % 8Fh Il 7 15 B 71 [63:0] &, WmREE T customStrings
90h £ CFh T T [63:0] 72, IRWET customStrings
DO % DFh 155 &
FOh BRIk i 7L 25 77 2 2
F1 %2 F7h 8=t &
F8h BARRE M@ L 2172 &
FO % FFh | {#F o
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8.2 ROM &4 #1742
%% = Oh
&| 8-1. ROM &4 % /7 52
7 6 5 4 3 2 1 0
romSignature
RW-0
& 8-2. ROM &4 & fr 28 F Bt it B
| B Al Hbr  |¥8
ROM 254 %5 (7 25%
. 16 12C BT, TUSB40411-Q1 #8144 1% 247 2% R I 3 B /) EEPROM £ 75 C.4
7:0 romSignature RwW 0 g
F2. EEPROM HIE— N F1 5 5l 550 AT IR , I HUnARDCES , W TUSB40411-
Q1 2 1k EEPROM Jin#E 14 F 25 47 2 B E T
8.3 L7 ID LSB HF/75s
fifs = 1h , B4 =51h
& 8-2. LV ID LSB HF8s
7 6 5 4 3 2 1 0
vendorldLsb[7] \ vendorldLsb[6] \ vendorldLsb[5] \ vendorldLsb[4] \ vendorldLsb[3:1] vendorldLsb[0]
R/RW-0 R/RW-1 R/RW-0 R/RW-1 R/RW-0 R/RW-1
% 8-3. LR ID LSB SFAE8sE B
A =424 FH Hhr |
7 vendorldLsb[7] R/RW 0 R 1D LSB
6 |vendorldLsb[6] R/IRW 1 |USB-IF 432 (M — (LR ID MRARACT 5 SAFRMBIMEN 51h | FR
5 vendorldLsb[5] R/RW 0 TI 4L 1D 0451h 19 LSB. T LU 55 i%48 LLS R % 7 L7 1D,
4 vendorldLsb[4] R/RW 1 ¥4k OTP ROM VID il OTP ROM PID [HANAE |, HMIZFE A RIW, 15X
31 vendorldLsb[3:1] R/RW 0 AMEIANE |, WIEEOZ A A B IR A [ B OTP ROM fE.
0 vendorldLsb[0] R/RW 1
8.4 it 7 ID MSB 7775
W% = 2h , FAi = 04h
K 8-3. N7 ID MSB 7778
7 6 5 4 3 2 1 0
vendorldMsb[7:3] \ vendorldMsb[2] \ vendorldMsb[1:0]
R/RW-0 R/RW-1 R/RW-0
* 8-4. LN ID MSB F 747 Bi B
A B e it L VAR
7:3 vendorldMsb[7:3] R/RW 0 f#E% 7 ID MSB
2 vendorldMsb[2] R/RW 1 USB-IF 4 BC ¥ — BRI 1D IR AUCET ; ZF A BRAE N 04h , R TI
AR ID 0451h (1) MSB. 1 LAZE 5 %8 A/~ 2 P LRI ID.
1:0  |vendorldMsb[1:0] R/RW 0 K3k OTP ROM VID Fil OTP ROM PID R KN%E , BMHZF BN RIW. MHXHA
HIIANE | WSRO A7 20 SR EURME R it OTP ROM 1H.
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8.5 /= ID LSB #1748
f# = 3h , HfL =40h
& 8-4. 7~ ID LSB 277452
7 6 5 3 2 1 0
productldLsb[7] ‘ productldLsb[6] productldLsb[5:0]
R/RW-0 R/RW-1 R/RW-0
& 8-5. 7= ID LSB H 77287 Bt
fir FB RE 2 |
productldLsb[7] R/RW 0 75 ID LSB.
productldLsb[6] R/RW 1 LA ERIMESN 400, FoR T A FECH7P2 5 ID ) LSB. USB 2.0 #f4:4
RFFRIRE IME , %A M{ES 00000010b #HTH% 07 57 BE G 45
5o uetldLeb5:0 R o | EAHTORALE R A 1D,
0 |productldLsb[5:0] Kzl OTP ROM VID 1 OTP ROM PID A R% , #5MIi% B )y RIW. it
EHAMEBAAE | WEIOZ A A7 28 PRI {E S it OTP ROM 1.
8.6 /=i ID MSB & 174
it = 4h , AL =81h
& 8-5. 7= 4 ID MSB F774%
7 6 5 3 2 1 0
productldMsb[7] ‘ productldMsb[6:1] productldMsb[0]
R/RW-1 R/RW-0 R/RW-1
% 8-6. 7=/ ID MSB HfFS Bt
fir FEB Lzl B |
7 productldMsb[7] R/RW 1 775 1D MSB
6:1 productidMsb[6:1] R/RW 0 T AYBCR =5 1D iR AA SET % AARIBNMER 81h , 2R TI 4K
72 1D I MSB. ZAE AT AR 25 DLAR AR P P 1D
0 productldMsb[0] R/RW 1 F%3E OTP ROM VID #1 OTP ROM PID A A% |, BNZFBON RIW, Wi
RHAMEBAAE | WEBOZ A A7 250 IR E R B OTP ROM 1H.
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8.7 B EFFE
fmF% = 5h

& 8-6. HIFILEF 7o

7 6

4 3 2 1 0

customStrings ‘ customSernum

RSVD

RSVD \ farp ‘ fullPwrMgmtz RSVD RSVD

RW-0 RW-0

RW-0

R-1 RW-X RW-X RW-0 R-0

& 8-7. M E T AT B

b | TR

KA

LA

LA

7 customStrings

RwW

B T e A RE

AAE R SABIER TR AR SIS AR PR AL AT B A
= ID A IRE

0 = ISR TR KE, SIERTAEH . M RTPAHKE, PR TFHHMES ID 9F
PR

1= HIER AR RS, HIER TS PRTFERE, PR THENES ID %47
# LAl EEPROM Jn#Eith SMBus 5\

AL EIERAME N 0.

6 customSernum

RwW

H & X5 e

AR RS CPNE IR EaR i i b=

0 = A5 FAF B KM P55 77 B 2 A7 s O A i

1= FHS P4 B K PEMF 55 745 8 25 4745 W 11 EEPROM Jn#zk SMBus S\
AL EIERIAME N O

5 RSVD

RwW

TRE

4 RSVD

TRE . AR, SR M 1,

RwW

&

ZAL/E ] GANGED/SMBA2/HS_UP & BIff i

(=R A= S GRS

0 = 45/ [145 i PWRCTL[4:1]/BATEN[4:1] 5] B 2 5047

LR D4 A B

1 = BT D ) YR IT S35 B PWRCTL[4:1)/BATEN1 51

LTI RE .

% TUSB40411-Q1 21F4b T 12C #2Hf | TUSB40411-Q1 1)\ EEPROM [ 14 %5
PIRE='q R AN

24 TUSB40411-Q1 £8fF4k T- SMBUS BisU , % 7] f1 SMBus FALA 3% .

2 fullPwrMgmtz

RwW

i YR

ZALEE FULLPWRMGMTZ/SMBA1 5| JiIFIE

52 A B YT RN A

0 = 3 I HLEJT SR Al CAERE

1 = 3 FEEIT RIS B4

2 TUSB40411-Q1 ##{4bF 12C #ixi , TUSB40411-Q1 #34\ EEPROM [P %5

IMEAT .
2 TUSB40411-Q1 234F4bT SMBUS X |, iZ4E W] i SMBus £ H1E  .

1 RSVD

RwW

TRE
ST BRRETE, ARESEAE.

HERXFIRIF
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R8-T7T. BB FHERTERUNH (4)

A1 FB By BEhr | PiH
{55
0 RSVD R 0
B RS | SEEU R IE 0,
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8.8 HIMFE I SCRF R A7 4%

f# = 6h
&l 8-7. RIMLFE B SCIF T F A
7 6 5 4 3 2 1 0
RSVD \ batEn(3:0]
R-0 RW-X
# 8-8. BRI A e T B i
AL FBR it} 2hr |3
TR
74 RSVD R 0
Rk, BEHURRE 0,
P 70 L3 SRR o 1% BOR AR R T U R 7 SIS L R
0 = iZufy I AfH BE FLIh 78 FL SR DO AR
1= % H O AE fg B A SRR D) e
3:0 batEn[3:0] RwW X . o o .
AN B R AT, B batEnO XFRL R 1, batENT X R i 1
2,
LA ERMALE S AL BN nE , HoAE v PWRCTL/BATEN[3:0].
7E 12 C/SMBus # T |, ZF B A0 1 EEPROM P48 SMBus EHLE -
8.9 BT IRAL E T
W% = 7h
& 8-8. S I BRI E F A
7 6 5 4 8] 2 1 0
customRmbl RSVD \ rmbl[3:0]
RW-0 R-0 RW-X
% 8-9. B BRI EFAETFRIY
£z FB i g |
H 58 LA R R
ZALER S N ] R R AL RE
7 customRmbl RW 0 0= rmbl[3:0] y‘j/lzlli s ﬁ{ﬁ}‘)\ OTP ROM )JD%‘QO
1 =rmbl[3:0] &4 R/W , F[ i EEPROM iz 5 SMBus 5\ .
%A AT LS rmbl[3:0] A5 N o
_ TR
o4 |RSVD R O ni, st o
AR
Fr BRI R IE B TR 1 4 B 1 8RR TR R R AR A E R
0 = JEHEH o I ERAE A AT BR
3:0 rmbl[3:0] RW X 1 = R O ST R bR .
FEAML IS BN B — A RS 1 n + 1, 6140 0 rmblO X B2 R 1, rmbl1 X RF
e 1 2, AR
KRk customRmbl fL &y 1, HZFBOARE. S0, Z7FBmERB OTP
ROM non_rmb[3:0] 7Bt S ARE »
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8.10 ¥ O F AL B F 748
fmF% = 8h

& 8-9. ¥ i Ff FTHC B /75
7 6 5 4 3 2 1 0
RSVD \ used[3:0]
R-0 RW-1
% 8-10. B F i O B & -2 7Bl i
Ar. TR e St g |
74 RSVD R 0 PR
R
=Nz

B AR R R G
0=,

3.0 used[3:0] RwW 1
1= ¥ O Af g

REALI B R — AN e 0. 0 - usedO X B FiF I 1, used? SRR i K
2, RILEHE. CREFTAAS |, im0 1 80 3 ¥biid A CAE A M DR 4.

8.11 BB F 755 2

W% = Ah
&l 8-10. BB F7as 2
7 6 5 4 3 2 1 0
RSVD customBCfeatur pwrctiPol HiCurAcpMode cpdEN RSVD autoModeEnz RSVD
es En
R-0 RW-0 RW-X R/RW-0 R/RW-0 RW-0 RW-X R-0
x 8-11. B EHFFR 2 FRULH

fir FB et g |%H
N

7 RSVD R 0
R, SR 0.
H € X 7 B T e fd AE
AL S N BB B T REC B 4R K A
0 = HiCurAcpModeEn 1 cpdEN 738 R 3 , {EM OTP ROM Jin#k.

6 customBCfeatures RW 0
1 = HiCurAcpModeEn 1 cpdEN 74 R/W , Jifiid EEPROM Jn# ki H1 1% % 17
231 SMBus 5 A\
%A1 A L5 HiCurAcpModeEn Fl cpdEN [R5 A .
LR e AR
WA fE3diE PWRCTL_POL 5| B i 8 5
BRTCR AR
0 = PWRCTL HM AR 2L

5 pwrctlPol RW X
1= PWRCTL My B~ 2
4 TUSB40411-Q1 #4:40F 12C Bz , TUSB40411-Q1 #&{t: )\ EEPROM [¥]
R AR A
2 TUSB40411-Q1 #3fF4F SMBUS #5208t |, 15 7T i SMBus 1L 7% o
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R8N MM EFHFR 2 FRUH (%)
A KB i g | U
K HLI ACP B fH B
2O i D 6E H 2l b 78 BRI, 1207 28 B8 IR AR FEL I T LA
Ko
0= KBRS RIEH . AL Bl A T RE .
1= KEf o F AR me
3k customBCfeatures fi % & v 1, A H ik, R
customBCfeatures 0 , MIZA7 RI1E Jz e
OTP ROM HiCurAcpModeEn i {14 .
o BEAR A A I
iR AN |, AL RES AT I (BT ) .
0 = M AT AL B B N 25 .
1 = BFEBAMTE B 3 T RE.
FdE customBCfeatures A7 E 9 1, BREA N Ak, Wik
customBCfeatures 2y 0 , Ni%A7FME W OTP ROM cpdEN £/ (1)1 .
2 RSVD RW 0 N
A iR Al g ()
ZALE T AUTOENZ/HS_SUSPEND 5| B IR fi E AL
BT I
TEARER: i O, B ahEOCE R FiRth e AEREM) Nifm D . fELL R %
R :
0 = Al il 78 LT REAH AE
1= BHahiEEEH ; R 7s s DCP %5,

4 HiCurAcpModeEn R/RW 0

3 cpdEN RRW 0

1 autoModeEnz RwW X

TRE

0 RSVD R 0 _
Rig , Sz 0.

(1) R Llipm DN, A RE AT | B 4 RE R 7S B SRR D RS R it 7S B 1.2 CDP 83, s 1 BRAb. fEREE SIS |, A
SCRRN T 1 LY CDP.
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8.12 USB 2.0 i D AR 4% 4 25 17 4%
fmF% = Bh

Bl 8-11. USB 2.0 i 1 AR 4% i) 25 77 5

7

4 3 2 1 0

customPolarity ’

RSVD

‘ p4_usb2pol ‘ p3_usb2pol ‘ p2_usb2pol ‘ p1_usb2pol p0_usb2pol

RW-0

R-0

R/RW-0 R/RW-0 R/RW-0 R/RW-0 R/RW-0

F 8-12. USB 2.0 ¥ Rt iE ] w2 7 BLi B3

fr

FB

KA

e

LB

customPolarity

RwW

H5E X USB 2.0 #1t:
AT SIS N p[4:0]_usb2pol 7 HIFE ST,

0 = p[4:0]_usb2pol iy Hif , fliA OTP ROM fi#k.
1 = p[4:0]_usb2pol fiy RW , /i EEPROM Jil sk i %47 54119 SMBus 5 A.
WAL AT LLE S p[4:0]_usb2pol A7 [F i 5 A

6:5

RSVD

PR
Wk, SRR E 0

p4_usb2pol

R/RW

NI 4 DM/DP At
A2 P S AR o
0 = USB 2.0 i FAR R0 5L h i

1= USB 2.0 ¥ M5 51 IIHES H Br= Ak XS (B DM 4835 DP , DP 484
DM ) .

%3E customPolarity A2 & N 1, BMHZA N R, WH customPolarity v 0, NiZAL
KIME B OTP ROM p4_usb2pol 17 f1H

p3_usb2pol

R/RW

NG 3 DM/DP AR
A A 1 AR R
0 = USB 2.0 i FR A% 40 51 BIHES b i

1= USB 2.0 ¥ M5 51 IIHES T B Ak X (B DM 4824 DP , DP &K
DM ) .

%4k customPolarity A2 ¥ & N 1, BMZAL N RiE. # customPolarity Jy 0, NiZ%AL
KIME W OTP ROM p3_usb2pol 17 H1E

p2_usb2pol

R/RW

T 1 2 DM/DP # 1t

T2 2 ) o 1 (AR M o

0 = USB 2.0 i (AR 1 Gt 5| BIHES b Bl

1= USB 2.0 uii ML 51 IHES T H BRIk M (B DM 4824 DP , DP &y

DM) .

%3 customPolarity A% E v 1, BEA N R, 405 customPolarity 2 0, %A
K18 [t OTP ROM p2_usb2pol 7 HI1E «
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# 8-12. USB 2.0 i ORI F R T B (42)

fir | FR KA Hhr | HH

s 1 1 DM/DP )14
WAL ) 35 AR A o
0 = USB 2.0 i A0 51 RS th i

1 p1_usb2pol RRW 0 1= USB 2.0 3% LR 5 51 BIHES o B s et i (BT DM 4554 DP , DP 4824
DM) .

%4 customPolarity A% & v 1, BEA N AR, 415 customPolarity 2y 0, MiZAL
{8 J2 i OTP ROM p1_usb2pol £z {114 .

i 1 DM/DP Bt

AT s iy 1 PR

0 = USB 2.0 i AR G 51 BIHES b BT

0 pO_usb2pol R/RW 0 1= USB 2.0 i A% P55 51 B HES R B it it xd 1 ( BY DM 48 DP , DP 2824

DM) .

F&E customPolarity Az BN 1, BUHZAL N R 3. W customPolarity Jy 0, WAL
KIE B OTP ROM p0_usb2pol £7ffE

8.13 UUID ¥ N #1753
W% = 10h-1Fh

& 8-12. UUID 35 N & 778

7 6 5 4 3 2 1 0
uuidByte[n]
R-X
#* 8-13. UUID ¥ N FHEHRFRUH
AL FB& it} Bhr |wH
UUID =15 N
7:0 uuidByte[n] R X TEA % 1D iR FF IR [EI UUID. %25 (728 I B8R 6t | fF & HIEW TR 4H
(IETF) RFC 4122 A UUID URN 44 25 (Al UUID 3K,

8.14iE= ID LSB &7 %
W% = 20h , E47 = 09h

K 8-13. 5% ID LSB &%

7 6 5 4 3 2 1 0
langldLsb[7:4] ‘ langldLsb[3] ‘ langldLsb[2:1] langldLsb[0]
R/RW-0 R/RW-1 R/RW-0 R/RW-1
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2% 8-14. i ID LSB H BTN

A FB il 2 |

74 langldLsb[7:4] R/RW 0 2D R R

3 langldLsb[3] R/RW 1 GAESAEETERT 0 o LANGID /X1 LSB HigEf{E. TUSB40411-Q1

2:1 langldLsb[2:1] R/RW 0 AL —FE S 1D, A A IIERIAME Y 09h , 7R LanglD 0409h F LSB
( FREEKE) .

0 langldLsb[0] R/RW 1 1 customStrings £z &4 1 I, Alidd &SR EEPROM 5 SMBus ML % %7
B
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8.15 &% ID MSB #1784
fi# = 21h , AL = 04h
& 8-14. 5% ID MSB & 783
7 6 5 4 8] 2 1 0
langldMsb[7:3] ‘ langldMsb[2] ‘ langldMsb[1:0]
R/RW-0 R/RW-1 R/RW-0
% 8-15. 55 ID MSB R B ULH
£ FB it 2hr |8
73 langldMsb([7:3] R/RW 0 B D S E ST
2 langldMsb[2] R/RW 1 ZAE MRS EF R KT 0 LANGID 0% MSB iR [El [ . TUSB40411-
Q1 SR —FIEF ID. XA AFAHIBRIAE Y 04h , F7R LanglD 0409h 1)
1:0 langldMsb[1:0 R/RW 0 MSB ( For KL ) -
' angldMsbl1:0] 4 customStrings & %y 1 B, Al i H2 1) EEPROM 8 SMBus £ ML 55 1%
T
8.16 A S AR KEFfFar
R = 22h
K 8-15. FF 5 s KEHF A
7 6 5 4 3 2 1 0
RSVD serNumStringLe serNumStringLen[4:3] serNumStringLen[2:0]
n[5]
R-0 R/RW-0 R/RW-1 R/RW-0
& 8-16. P S FR B KEF Ao TRIEH
A FB it g | B
TR
7:6 RSVD R 0
R, SR A 0,
5 serNumStringLen([5] R/RW 0 F A2 K
4:3 serNumStringLen[4:3] R/RW AV FRR TR AKE (LTI AL ) o BRAMEN 18h , RR3CHF 24
FAHFPISFER R MRFRRKE 32 F1,
2 customSernum {7 &y 1 I, "iE I EEE) EEPROM B SMBus FH17E
2:0 serNumStringLen[2:0] R/RW 0 #ILTE.
HIZTFBANEN , NFASFHEFEET S EHEEFFRERI 14
& [A] serNumbStringLen 575 )5 51 5 44 5
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817 &R F R KEFFH
fmF% = 23h

K 8-16. HliER FREKEFTR
7 6 5 4 3 2 1 0
RSVD \ mfgStringLen
R-0 R/RW-0
R 8-17. HliER AR B K EF AR FE UL
A1 FB RA |V
7 RSVD R 0 PR

Wk, Bk [E 0

GRS NN 3

T 77 R AT B (DAL ) o BRIMEDN O, SRR RAR AL HIE T 57
o MATRHKEN 64 771,

60 |mfgStringlen | RIRW 10 o CustomStrings 8 1 I , ATiALHER: ) EEPROM 5 SMBus - HL 4552
PHZFEANEE |, 22 ISR 757 5 3 S P S I BIRTE AR & 5] 3 AR [RI—A
mfgStringLen =7 ) il i 7 7 77 e o
8.18 M T BB K E 4%
i = 24h
B 8-17. =R FREBEKESTFSR
7 6 5 4 3 2 1 0
RSVD ‘ prodStringLen
R-0 R/RW-0
* 8-18. PR TFAH KEFFRTFRUH
A FB b2 gt |V
TRe
7 RSVD R 0
R, EEU IR [E 0,
PR
PR TR AR AR ( LN ) o BRMEDH O, FORARIBHL R A& .
R THERKLE R 64 775,
6:0 prodStringLen R/RW 0 2 customStrings {7 B4 1 i, Ali#d %1 EEPROM 8 SMBus FEHL7E i %+
B
MIZFBRARNER , W08 e Aa A S MEEEE TR R R T 3 AR H
prodStringlLen =75 1™ i F A7 & o
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8.19 FH S F I HFas

fm#% = 30h-4Fh
& 8-18. P55 2 RF 5 A28

7 6 5 4 3 2 1 0
serialNumber[n]
R/RW-X
& 8-19. PSS 7R F e T BOi M
A FH KA Shr | W

FEEFT N
TR RG] TS 2/ R R IR EI 755 . X2 8 MR IAME H TI
L. 24 customSernum iy 1 B |, XL ZFAFAR T B EEPROM %5 SMBus L7

2
I o

7:0 serialNumber[n] R/RW X

8.20 HIliE M 1T B A Ao
fw# = 50h-8Fh
P 8-19. il & B £ RF A7 28

7 6 5 4 3 2 1 0
mfgStringByte[n]
R/W-0
& 8-20. SR AR F ST BN
£z FB RAE e |

3 P T4 8 AT N
2 mfgStringlen KT 0 I, XEEZRAF SR MO TR R R T 3 BRI TATRE. 7

7:0 mfgStringByte[n] RW 0 7 R OB [E] 1 5 5% F mifgStringLen.
YmFEEHE L0 UNICODE UTF-16LE ZWfid , H Unicode PR 4z Ek R g il A
5.0 & o
8.21 PR FRFER T N F7745%

fW# = 90h-CFh
E 8-20. = L FRFE FT N F 748

7 6 5 4 & 2 1 0
prodStringByte[n]
R/RW-0
& 8-21. FRFH BTN N FEHFRIY
i FB RAY Shr |98

PERER R T N
4 prodStringLen KT 0 B, XU SR AN FIFR R 2 REIMFFRE. F

7:0 prodStringByte[n] R/RW 0 FF R R [A] 1 5 505 T prodStringLen.
S 2 H 22y UNICODE UTF-16LE 45 , Hi Unicode Frifl 4 BR 445 4 il A<
5.0 & X,
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8.22 [t tEpc B HF 748
f# = FOh

& 8-21. M InRFHEED B 728
4 3 2 1 0
RSVD ‘ stsOutputEn ‘ pwronTime RSVD
R/RW-0 R/W-0 R/W-0
R 8-22. HAThRERC B 735 = Bl BA
LITA FB b3t 2 |
75 RSVD R 0 fRe
e, SR E 0.
4 RSVD R/RW 0 .
b H FEAR B[]
% OTP ROM pwronTime FBo4: 0 B, %5 Bois B 7 4 f it 76 BB Uit A
PWRCTL #5225 H 2 PWRCTL {HRE M IEIR ] . B0 , 22 b s I E 5 e AR
3:1 pwronTime RW 0 N E L FH 78 s DR R e e . BRARTIIN 58 SLin R
TPWRON_EN = (pwronTime + 1) x 200ms (1)
Z B LAt EEPROM &5k SMBus EHLE 7 .
0 RSVD RW 0 5y
8.23 B/PREM LSRR
%% = F8h
Bl 8-22. /ARSIy > F38
4 3 2 1 0
RSVD ‘ smbusRst cfgActive
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’ PACKAGE OUTLINE
PAP0064M PowerPAD ™- 1.2 mm max height
FRIAST TCOGRIADHE AT HRABK

PIN 11D

TYP

SEE DETAILA — 1.2 MAX
// \
L \_/UILELELELELELELELELELELELELELHJ_/ | SEATING PLANE
N . (1 ]0.08

0.09-0.20
TYP

(0.15) TYP
NOTE 4 GAGE PLANE

MHHHH

AN
-7 | o075 0.05

4.44 —

364
= 0.45
|
= DETAIL A
— EXPOSED TYPICAL
p— (0.15) TYP THERMAL PAD

NOTE 4

4221602/A 07/2014

PowerPAD is a trademark of Texas Instruments.

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. Reference JEDEC registration MS-026, variation ACD.

4. Strap features may not be present,

www.ti.com

44 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TUSB4041/-Q1
English Data Sheet: SLLSEK4


https://www.ti.com.cn/product/cn/tusb4041i-q1?qgpn=tusb4041i-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSDY5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDY5D&partnum=TUSB4041I-Q1
https://www.ti.com.cn/product/cn/tusb4041i-q1?qgpn=tusb4041i-q1
https://www.ti.com/lit/pdf/SLLSEK4

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TUSB40411-Q1
ZHCSDY5D - JULY 2015 - REVISED JUNE 2026

EXAMPLE BOARD LAYOUT

PAP0064M PowerPAD ™ - 1.2 mm max height
PLASTIC QUAD FLATPACK
d8)NOTE 7
I~ ([D4.44) —
SOLDER MASK
OPENING
S\S;MM
SOLDER MASK
pag | 49 DEFINED PAD
oo | ADORRUBER0NN = -
bl | ‘
% o o] o o|lo o |0 o %48
64X (0.3) % o o o oo
% e °p e ° ‘ ° (0.5)
SYMM % o o o o \ o ITYP
S = N A B Sl =
= | TEET e
60X (0.5) % ° o o ofe
% o o o o]o SI'QP
1%7" °c ° H:’ %33
1
@0.2)TYP — | |
G111 —
1 17 \ ! METAL COVERED
SEE DETAIL 05T ] " BY SOLDER MASK

(11.4)

LAND PATTERN EXAMPLE

SCALE:6X
0.05 MAX —=|
ALL AROUND
/METAL
\SOLDER MASK
OPENING

NON SOLDER MASK
DEFINED

4221602/A 07/2014

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

7. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sim002) and SLMA004 (www.ti.com/lit/sima004).
8. Size of metal pad may vary due to creepage requirement.

www.ti.com
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PAP0064M

EXAMPLE STENCIL DESIGN
PowerPAD ™ - 1.2 mm max height

PLASTIC QUAD FLATPACK

BAS

64X1SQ
64X (0.3) T%

BY SOLDER MASK

\
|
i

(O4.44)

0.127 THICK STENCIL

\

\

|

\

i

|

olo

—_—y
7===oooo‘oooo

|

|

;

\

|

\

\

1 GJ%/
METAL COVERED i

ED ON
SYMM

onothnen

[e] [e] [e] [e]

o o o

Ul

e

Ny o

(11.4)

SOLDER PASTE EXAMPLE
EXPOSED PAD

SCALE:6X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 5X5
0.127 4.44 X 4.44 (SHOWN)
0.152 4.06 X 4.06
0.178 3.75 X 3.75

100% PRINTED SOLDER COVERAGE BY AREA

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

|
§

4221602/A 07/2014

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

10. Board assembly site may have different recommendations for stencil design.

www.ti.com
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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 ©)
@ ©)

TUSB4041IPAPQ1 Active Production HTQFP (PAP) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TRAY (5+1) Q1

TUSB4041IPAPQ1.A Active Production HTQFP (PAP) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TRAY (5+1) Q1

TUSB4041IPAPRQ1 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
Q1

TUSB4041IPAPRQ1.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
Q1

@ 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 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. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1


https://www.ti.com/product/TUSB4041I-Q1/part-details/TUSB4041IPAPQ1
https://www.ti.com/product/TUSB4041I-Q1/part-details/TUSB4041IPAPRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

15-Jun-2026

OTHER QUALIFIED VERSIONS OF TUSB40411-Q1 :

o Catalog : TUSB4041I

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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)
TUSB4041IPAPRQ1 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2

Pack Materials-Page 1
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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)
TUSB4041IPAPRQ1 HTQFP PAP 64 1000 367.0 367.0 55.0
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
TUSB40411PAPQ1 PAP HTQFP 64 160 8 X 20 150 322.6 | 1359 | 7620 | 15.2 | 13.1 13
TUSB4041IPAPQ1.A PAP HTQFP 64 160 8X 20 150 322.6 | 135.9 | 7620 | 15.2 | 13.1 13

Pack Materials-Page 3



GENERIC PACKAGE VIEW
PAP 64 HTQFP - 1.2 mm max height

10 x 10, 0.5 mm pitch QUAD FLATPACK

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

4226442/A
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MECHANICAL DATA

PAP (S—PQFP-G64) PowerPAD™ PLASTIC QUAD FLATPACK
’« 017
48 33
_ NANARAAAAAARARAS
e T T T T BE®
% | | %/Thermal Pad
= — (See Note D)
64 % I_ — _I % 17
\O /
@HHHHHHHHHHHHHHE 013 NOM
|<— 7,50 TYP —>|
PR’ SUSNIN : AESER
12,20 T 0.25 1
fe0 0 T ™ 0,15
’ m O-_7-
_ 1.0
0,95 ,
A A m
vy | — L |__y Seating Plane
L 1,20 MAX 0,08
4147702/C 08/03

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O2 for information regarding

recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. Falls within JEDEC MS-026

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

PAP (S—PQFP-G64) PowerPAD™ PLASTIC QUAD FLATPACK
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature
No. SLMAQQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQO4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

ARRARARAARAARAAR

49 CT— )
—— —» 40,15 @ -
- v 015 1
—r \’L___I__L____J_—I___ ? -
—— | | ——
W o r )/ == bposed
—— L 4 ——
- | | ———
464 En = + — -+
3,84 e | | T
—— 5 b ——
o — h r o
—— I I ——
— \/————l__r————'l__l————\,S 1
—— ——
—— ——
64 T T 17

QU ERERRLE)

4,64
3,84

Top View
Exposed Thermal Pad Dimensions

«—— 2

4206326-14/P 05/14

NOTES: A. All linear dimensions are in millimeters

Tie strap features may not be present.
PowerPAD is a trademark of Texas Instruments
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