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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 7E GRSTz B AT RAERT MISC $ A G 5T 18] 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 #3442 — 3k PUsi 1 USB 2.0 SE£k4% . ZasfhE L D $2 4t USB il A4 idide 82 | 76 1 e 1 He £t
USB @it . Al sl e e . 2 B BB 2] — MR mdUE B 10 AR, T FB RS USB 1=
R, 24 B D WERE R — MY SRR ARV EOE R A SO EEN , F s FOR AR USB iRz .

6.2 ThEE T HEE

c oo @
8 i s
| 99 <
2 o= z
ii i
V\?DDSB Power || VBUS
VSS Distribution Detect
USB 2.0 Hub
XI
> Oscillator
o A 7
cCC CcC cCc cc
nn nuon nw nw
I Fe pe me@ oo
U0 "l "0 "o
"u‘g l'u|§ I-l:l |g I-ulg
Clock Ou QUu Uuou Qo
and ZZz g2 52 %2
GRSTz > Reset N @® i“
Distribution ** ** ** *
TEST =
4———GANGED/SMBA2/HS_UP—)»
4——FULLPWRMGMTz/SMBA1——»
<«4———PWRCTL_POL————— P
« SMBUS: »
4——AUTOENz/HS_SUSPEND——»
4——SCL/SMBCLK————»
OTP
4——SDA/SMBDAT——— P Control
Registers ROM
———OVERCUR1z———P» GPIO
€——PWRCTL1/BATEN1——— P
OVERCUR2z—————» SMBUS
4———PWRCTL2/BATEN2———p»
———————OVERCUR3z————»
4———PWRCTL3/BATEN3———P»
———— OVERCUR4z————Pp»
4———PWRCTL4/BATEN4———P»
Copyright © 2016, Texas Instruments Incorporated
6.3 Fpt i

6.3.1 b7 H B
TUSB4041| #8437+ USB Bt 75 . n]i@id REG_6h(batEn[3:0]) #2 115 A Hith 76 Ha S HF
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iyt 78 HE SZ B 45 CDP fil DCP #530. DCP #0474 [E s E 47 Mk bR #E YD/T 1591-2009.

i 1 Anif DCP #Bixlz 4b , TUSB40411 #fFinfE f—Fizl (AUTOMODE) , R] H3/2 DCP #fFF1 3+ H & X 78
HLFE R 2SR At S 3F . 7 AUTOMODE A3 F , %3 112 MR 3 T 3% 5 (1) 5 485 AU B8 1H 76 20 JE 28 1 U DCP Bk
Z I A, o EREE R 1EG 1 DP A DM {55 b it [l @ B e, AT Fo V5 S 22 F R 51 76 L 28 11 R
RN A i 2R 7 x ik 10W TR 13 FE. 70 R SR nT i B ohilid REG_Ah(HiCurAcpModeEn) ik 5144t
R E ( mIE 5W ) .
A Aty 11 (17 LD 78 AR UL T Reg_6h(batEn[n]) (R . VBUS i A\ IR L& REG_Ah(autoModeEnz) it
i CTRPIRAS |, 3 6-1 Hh TR,

# 6-1. TUSB40411 B 78 HuAE R

batEn[n] VBUS autoModeEnz BC *%iﬁﬁ%l:l x
(x=n+1)
0 AH & ANH 5 & ANH &
(1) (2)
<4V 0 H Bhi
1 1 DCP®) @)
>4V NS CDP®)

H & B3k $ 0 4ok DCP .

I Hs A A T 3 1o 7 A A W B G B M AR S R
BRI USB 554 USB HIML 78 FERIVEIE T AR 1.2
rh [ HE AT bR YDIT 1591-2009

~ e~~~
SRR ANA N

1
2
3
4
6.3.2 USB A Ji&s

A5 FH A5 iy 11 B4 PR LR e R R O S BN, AT R SR B 6 TUSB40411 #3441 TIE & .

HETT 55 3 #0953 REG_Sh(fullPwrMgmtz) f8i6¢ |, 453 e i X i REG_5h (&£ ) il & .

TUSB40411 2844 ¢ £ v HL T4 ORI HE P-4 2500 B Y548 R 45l . PWRCTL[4:1] #27%: Bf REG_Ah(pwrctiPol) Fit
=
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6.3.3 —~ A M HwELE

TUSB40411 28F o VFil i — kM T 9w e (OTP) Ak 5 S VA7 28 3EAT 281 IiC B . 13 AR 7 78 LI USB 2851 5Kk
KH OTP gmfE. A8 H OTP hREMITEAIS S | EHEER T

% 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

Product Folder Links: TUSB40411

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLLSEK3


https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com.cn/cn/lit/pdf/ZHCSDY6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDY6F&partnum=TUSB4041I
https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com/lit/pdf/SLLSEK3

i3 TEXAS

INSTRUMENTS TUSB4041I
www.ti.com.cn ZHCSDY6F - JULY 2015 - REVISED JUNE 2026
6.3.4 A1 ALk

TUSB40411 #4532 di i A\ LLIR B Y R ¥ s BRAM I B . 4 2Ry XI 51T AN 2 i A S A Bk, XO 5] BeRs
RFFITES . A0, WRAEH S A, MBERR L IUEIE AN 4R/ .l XI A1 XO 51 FE &%) PCB LAl 5] AT
Y, DR L A X A 24 R AT BERE o B AR JT SR 51 2o T I F i R R BR e C1 A €2, BUR AT BE/DN XI
A XO Gl [ A

R1
10 MQ
X
< J
XO
24 MHz
— cut — CL2

Copyright © 2016, Texas Instruments Incorporated

& 6-1. TUSB40411 Fj4h

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 28¢EXF W AZ HLYR (Vpp) BX 1/O FIAFLHL IR (Vppas) %A HAR I FE IR IR e BEoR o 4n 536 A2 AT A9 3 BB TR
%A%, W HIE (Vpp) BX 1/O H13E (Vppss) W AR EHL |, 15— AN A B

o AR R AR ST A
o AP R T ROHUE MBI T RO 7 | IR . SRS T R E R AT
'wat%ﬁ,E%#%ﬁﬁ#ﬁW%é%%%@Mﬁmo¢ﬁ

* Vppss FHIE , 8% R BRI 20000 A AT 1 b 9 IR A

LR AR ARSI N, AR B HHAR Tl (Fe sl ) |, RS 2o

A T BRI R AL S ()0 3ms. 1% R A IS 8] 5 SONHLIRAL T W TAE VI 21K GRSTz 5] I E
TR E] o A PT 4h ARE SR M 2 A5 1R B RC L A R AL KT

Copyright © 2026 Texas Instruments Incorporated FER PR 15

Product Folder Links: TUSB40411
English Data Sheet: SLLSEK3


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?qgpn=tusb4041i
https://www.ti.com.cn/cn/lit/pdf/ZHCSDY6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDY6F&partnum=TUSB4041I
https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com/lit/pdf/SLLSEK3

13 TEXAS

TUSB4041I INSTRUMENTS
ZHCSDY6F - JULY 2015 - REVISED JUNE 2026 www.ti.com.cn
6.4 B ThREARE
6.4.1 S B E £ 1T

TUSB40411| #8132 FF 38 A3 4742 1 V5 1) e B 29 A7 2% %230 7T &% 12C EEPROM B & |, 7] i1 57 SMBus
B AL 284 S B AR ATV A . 05 SCL/SMBCLK F1 SDA/SMBDAT 3| JHIFEN 5 A1 B TRk ERi & 3.3V,
M s 01, ik, 12C 45t 22 8% SMBuUs H A% B & A7) SMBUSZz 5| IR E

6.4.2 I’°C EEPROM =17

{FRE 12C A AUS , TUSB40411 231 3047 LBl 2% . brvERE R (100kb/s) #4224 1] 12C EEPROM. £ 12C
R, TUSB40411 #3458 F M Hidk O JF4R1K) 7 A2 5-4k | 76 S 2kl 1010000b A4b2HL EEPROM ¥ 25

745 00h 4 EEPROM A4 (154 T 55h , Il TUSB4041I1 23444 EEPROM Wi in#kic B Z /7 8s . Wil
B—AFAIAGE 55h , ] TUSB40411 #3218 t 12C B LARC B 25 17 38 1 I BRUE 4k 224047 . TERC B 52T
SELRARA SRR B . W RAELR BN B A L) EEPROM ( HAEFE 55h ) |, WIAELEARE N gmfepit
FAL B AR LA A 1) — /NG A 0 A

#HiE
AT Ah AR TR TR o XSSk bk B i ZOR BUR T 258 71 AL B 27 77 7 W 23 (1B B AP e
2 L E LT .

K 12C HAERVELIE B, |, 155 M UM10204 12C S HTa A1 H P Tt
6.4.3 SMBus Hii#2/F
{fRE SMBus % #5305 , TUSB40411 2544 52 FF B E AN 5 N BB AF 1 B b5 SMBus 2314,

TUSB40411 23 H kritiht A 1000 1xyz , Hr -

* X j& GANGED/SMBA2/HS_UP 5| JHI7E S A i PR 7S

* y #& FULLPWRMGMTZz/SMBA1 3| JI7E 5 A7 it R &S

oz NEBUENAL 1= SR, 0= 5N

W ENUE A Z SCHFF 0 TUSB40411 S8 4F kAT S0k, S A 2 2. TUSB40411 #5414 TG B I 45 45
SMBus FHLHATHCE , HHASEES FiFm O, HE SMBus FHLELER CFG_ACTIVE fifE/~E & 5%
o

ik SMBus ZURIVEAIE S | TS K4 EH L 2 (SMBus) 7.

#iE

£ SMBUS BCEWIIH] , LA T RESTHABAIM IR . IX— BN HL LT A 7 CFG_ACTIVE i Fk
JEALEIESR . HREZELR , WS HILBIRR T L2 A B IR I -
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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 .

7.1 BLRHE B

TUSB40411 #sF/&— @Y 1 USB 2.0 26 8% . 78 Lm0 B34t USB Alm sl Fl 4l iE#2 , 78 1 Ui 1 33t
USB &k, 4l ol iEd: . TUSB40411 2548 v 1A 75 EA 4 USB He&xum DN . Bl , — &8 E %l
AN AT BE RGP R USB 36 1. @i (i TUSBA041! S84k | 2510 A FURN AT LUK R Jiesss 50 in 31 71

7.2 RN A

TUSB40411 #8811 —AN 5 W S A A A (g ph 7 USB 448 28 72 o %77 S i i #1380 5V B L I I 28 it
Mo ESLN A, ] USB Hi45 , TUSB40411 851 e 46 N USB ML H2s. TUSB40411 23451 R il
i L P TR USB fif 4. 3%k, INAFIRBh 3855

Copyright © 2016, Texas Instruments Incorporated
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7.2.1 &R

RF RG], R 71 RIS

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 284+ 1) L% H: 8] USB2 Type B %8s . X MFEE MR+ GANGED 5| Il FULLPWRMGMTZ
S BB  BAR S SX AT SEEUN AR T I A R BRSO RE . SR USB2 Type B #4511 VBUS 15 5l 43 &
AL oy AR H B2 00 R F P 2 USB_VBUS it ALK

R1 90.9 KQ U1A
1
0402 R2 GANGED/SMBA2/HS_UP 0
9 o
1g1pF 1% 2,20’;‘“/“ FULLPWRMGMTZ/SMBAT |2
1%
Type B USB-Shield = 16
— USB_VBUS R3 R4
6 :) +5v] 1 VBUS 4.7 KQ 4.7KQ
DM 2 B_DM_UP 22
us Y USB_DM_UP
Dp| 3 21
USB DP_UP USB_DP_UP 1 L
5 ’:) cnp| 4 = =
TUSB4041I_PAP

J1

.|||_

c2 L c3 R!
0.1 uF 0.001 pF

1MQ

& 7-2. b O SEE
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7.2.2.2 Tl 1 528

TUSB40411 23441 Fiifus 0 1 &3] USB2 Type A ZE#2%. BATENT 5| L5 , NumE 1 HREFEL T B
Fro WRATFEREM AT HEIE, WEIE BATENT L _E4 dpEE .

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 2344 Fiifus 0 2 E#:2) USB2 Type A ZEF#%2%. BATEN2 5| LS5 , NumE 2 HRE T B
o WRAFEREM AR, WEE BATEN2 Ei Ed L pEE .

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 #84F 1) T 1 3 42 2] USB2 Type-A 45 . BATEN3 51 EHif5 , im0 3 {8 H it 78 L SC
Ffo WERATEZERIFHICRE , WEIE BATEN3 L1 b4y s FHER .
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BOARD_3P3V
FB3
R10 VBUS DS3
POPULATE 47KQ DN3_VBUS 27 )
FOR BC SUPPORT 220 at 100 MHz C1OI
= J4
U1D 1 VBUS
USB_DM_DN3 50 USB DM DN3 2 DM
USB_DP_DN3 49 USB DP DN3 3 oP
4 GND
1 5 SHIELD1
PWRCTL3/BATEN3 < PWRCTRL3_BATEN3 6
12 SHIELD2
OVERCUR3Z <OVERCURSZ
USB2_TYPEA
0.001 |.|F C12
TUSB40411_PAP 0.1 pF
_L_

7.2.2.5 T O 4 £

TUSB40411 84441 F il 11 4 %3] USB2 Type A i%E#:58.

/77

Copyright © 2016, Texas Instruments Incorporated

B 7-5. FiFumH 3 L

Ffo WRANFHEAM R ESCRE , WEE BATEN4 i i s HES

BATEN4 5|l FHif5 , AinH 4 5 FHHEb R HE S

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

© 2016, Texas Instruments Incorporated

i R AT BRI HRIETT 50 o A SRAZ BT SR E T1 S 43 A HAt Fa J50T SR O P 4

20 FERIFIRIE

Product Folder Links: TUSB40411

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLLSEK3


https://www.ti.com.cn/product/cn/tps2561
http://www.ti.com
https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com.cn/cn/lit/pdf/ZHCSDY6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDY6F&partnum=TUSB4041I
https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com/lit/pdf/SLLSEK3

13 TEXAS

TUSB4041I

INSTRUMENTS
www.ti.com.cn ZHCSDY6F - JULY 2015 - REVISED JUNE 2026
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, 5
1 FAULT2Z < OVERCUR2Z
GND
1 paD iLm - ILIM1 ca3 c45
——01uF _|+ C44 =——01uF _|+ C46
TPS2561 R21 T~ 150uF 1~ 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 1~ 150uF 1~ 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

U1FE
C29 18 SDA/SMBDAT |F2—x
1uF GRSTZ 6
SCL/SMBDAT [—X
— smBUSZ H—x
30y i AUTOENZ/HS_SUSPEND 13
| Ri4 M PWRCTL_POL
TEST
Ay 2 1 xo USB_R1
1 r R18
TUSB40411_PAP 4.7KQ
24 MHz
C30 —
——18pF ——18pF :

=

7.2.2.8 TUSB40411 FJESZI

VDD11

Copyright © 2016, Texas Instruments Incorporated

&l 7-8. ek, SACRIHAR

BOARD_1P1V

19
25
37
45
53
60
63

U1G

X5z RSVD
W RSVD
X571 RSVD
W RSVD
W RSVD
W RSVD
W RSVD
W RSVD
24| RSVD
W RSVD
W RSVD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

FB5 T
O\
\X

Cc23 220 at 100 MHz

>W RSVD

VDD33 55
W RSVD

VDD33 37
W RSVD

VDD33 |73
»—25-{ RSVD

VDD33
X—5g | RSVD
X9 | RSVD
W RSVD
W RSVD
>——— RSVD

WNC
»——NC

N
o
THERMAL_PAD

TUSB4041I_PAP

i—e

VDD33 BOARD_3P3V
T FB6 ?
\
A}
C24 C25 C26 ca7 c28 220 at 100 MHz
_|_0‘1 WF To.1 uF T0.1 WF To.1 uF _|_1o WF
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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 BRI CEIN
7.3.1 TUSB4041] A

¥ Vpp 1N A EHYEF IS |, Vppss AR 2 Wit
* TUSB40411 1] Vpp 5l o TUSB40411 254F I AZIRBE 1.1V (438K ) IR 8 BRERREER v RS S
FT A A B YRR B, AT R 5

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 23141 Vppas 5118 TUSB40411 28441 1/0 $&4t 3.3V HEHL. @i B EMABEER vl Z LS
BT H AR E YRR B, AT B 5

o FTHHEPERT E—A 10uF BHAS D 1uF HAESSRSOR e ERPTEME . X B R 2 4% T DUCE 7F FLYR
B ERARATALE . BN B R A 2R AT AR SEIE TUSBA041 | B i 51 ICE | KA 51 I S AS [F) 4R H
e LR s = W

7.3.2 s I HEIR

o NIV FHAEAN i 1 REAS SR AL BV HLE AR IA 500mA HL IR H FELIECA R iz YR VBUS . TUSB40411 {55
AT DL ) R e YR T OS . AT DA R Ui 1 E YR AR A T REIRAS .

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 [ BTG 25 AT AT B 5 F 6 28 5 3% FTH . N 7 S23L EMI 1 ESD |, #2HhBiHLAE e AN 7E AN [5)
A USB i % 2 B I S2 3 o

7.4 17
7.4.1 T REHE

i FHAS FR B (A R FiE e AT 1R K PCB A R kit
7411 HE

B3] USB_R1 5| IR 9.53k Q +1% HLFH 23/ AT gESEIT TUSB40411 #3145 E -
¥ 0.1pF AR RESEIE RS Vpp A1 VDD33 HEJE 5| JEIE

¥ ESD 1 EMI R4 834 ( A ) e R T RESEIL USB S H 28 1Ih B -
WA T AR, MO RER HEE T TUSB40411 28441 X1 A1 XO 5| s E -

PR e B B A R T BEE 55 TUSB40411 284k S Fl 22 43 o A B

HE S BRFEPSCEI KRR B AR RGeS AR R 28 E .

7.4.1.2 JEEHK

o TUSB40411 284825 1 51 JITE] 254 0.5mm.
« TUSB40411 #3425 B 4.64mmx 4.64mm SUAVUESRL . BEAEVESRT UL A0E T — 4 i FLiEH 33 1 1m .
o FERME TN PR L (EREREHVER R FLER SN ), DLEE SRR A R A AT TR LE 1)

7.4.1.3 Z4r%t
KN AFTH TUSB40411 #5442 73 % A Je 23X : USB_DP_XX. USB_DM_XX.

o ZEMBCHIAAURA] 90 Q + 10% 27 BT

o N T EORPREEMA> S 90 T ol (5 S B . Rt 25/ [ RRAE SAT 2R SE L 6 Ao A JR o il v
PR 73 15 A B T KBRS sl b A 4

o CREITA ZE 2 R G B FEL SO T T ] — =

o AR 2 ) BT AR ZE RS

o WININA R FEGRTIAES: | NTTRHME S PERE P AL TR . W SR A AT, BRI R ORI AR E . X
SN R B BCE T AR 00 B AR B

o BRAEAAL IR 90° Bl . RERAEN S M ED AL, MEAS MK, S50 R4S iR TR
&, B ME =136 X 15 HERRERE R/ 7 i ih SR MR EEANILED |, PRI SE KRR Rk 125 iy
XF EMI (RIS o

o RRFRIEZD Z 0 AR INAT K . 8 B~ USB 2.0 Z A E 5 I K@K E . B i 4
P fE B NG, DI ORIE 2 1015 5 e Bk

o DLECZE AL (R DP A1 DM ) HITHZIC S . A fR USB 2.0 2270 X A i 50mil HIAR XA A RE 72 5
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o RArfes 2 xR I L. R P GEA DI SERR |, TR R X P ANME S R A R i LR R
s E T30 KA AT FLUR TR SEIL TUSB40411 23 4FCE

« N T itk USB 2.0 DP 1 DM X fIAR 2k |, IXLe5] IRt ny PARS 3. G0 S 58 b B, D88 B AH N F)
Px_usb2pol Zif7#% , HH x=0. 1. 2. 38 4.

o ETEZE AT LCE IR 22

7.4.2 Rt
<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 A7yt
8.1 LB FFas

I L ATV ) A B A AT A . T B AR NN ERIAME | (H24 TUSB40411 #3440 F 12C 5§ SMBus #

U AT DA X L

R 8-1. FAE RIS
FATHE B HHLE EEPROM
00h ROM %44 27 17 8% )
01h LN 7 1D LSB =
02h {7 ID MSB Py
03h 74 1D LSB =
04h 7= ID MSB P
05h AL B AT &
06h HL 78 L SO B A A 2
07h PRAETTRL BRI B 2 A7 7 P
08h I U FH (¥ T B 2 A7 2
09h PR 2, 4wFE N 00h
0Ah AL E AT 2 &
0Bh USB 2.0 i I Bt 45 i) 2 77 3% &
0Ch % OFh 1R i
10h % 1Fh | UUID 5% [15:0] 7
20h = 21h LangID 77 [1:0] &, WREE T customStrings
22h JFA SR R e, MR E T customSerNum
23h G R K &, W EE T customStrings
24h PRI R &, WREE T customStrings
25h % 2Fh 17 &
30h % 4Fh A5 745 R T [31:0] &, % E T customSerNum
50h % 8Fh Il 7 445 R 71 [63:0] &, mEEE T customStrings
90h % CFh P T B T [63:0] &, WREE T customStrings
DO % DFh | =
FOh B D PTG B 2 A7 &
F1 2 F7h g2l &
F8h S NI T 7 %5
F9 % FFh 1R &
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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 Hhr | B
ROM 254 %5 (7 25%
) 7 12C #3UF , TUSBA0411 B41: 48 il i% 25 A7 2 SR IR IE % 210 EEPROM & 15 L 4miE .
7:0 romSignature RwW 0 . N
EEPROM {125 — AN 11 5 Bfil 55h #E47 b4 , I B anRAILES |, W TUSB40411 284+
1k EEPROM Jin#k i i &7 47 a8 BRME AT -
8.3 it 7 ID LSB &5
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 b | P
7 vendorldLsb([7] R/RW 0 HERiT ID LSB
6 vendorldLsb[6] R/RW 1 USB-IF 4 BC i ME— LRI ID IBARA BT 5 XA A M ERAE N 51h , TR
5 vendorldLsb[5] R/RW 0 TI 75 1D 0451h () LSB. A LATE 1% 48 AR % 2 R 1D
4 vendorldLsb[4] R/RW 1 Fx4E OTP ROM VID #1 OTP ROM PID HA A% , B MiZF BN RIW. 41X 7w
3-1 vendorldLsb[3:1] R/RW 0 MEBANE | WEEUZ 2547 20 SR it OTP ROM 14 .
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 A "L |$EH
73 vendorldMsb([7:3] R/RW 0 LR 1D MSB
2 vendorldMsb[2] R/RW 1 USB-IF i irME— LR 1D s A 371 %A s ERMESN 04h , 7R TI
AL 1D 0451h f) MSB. 1] LLBE 35 %8 AR /R & P LR 1D,
1:0  |vendorldMsb[1:0] R/RW 0 F9E OTP ROM VID F1 OTP ROM PID A A% , M%7 BN RIW. i Six A
HIIANE | WSRO A7 20 SR EURME R it OTP ROM 1H.
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8.5 ™=/ ID LSB HFfEss

fmF% = 3h , EAI = 40h

& 8-4. 77 ID LSB F 5%

7 6 5 4 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 -8B BN I
A TR KA r | B
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

5:0 productldLsb[5:0]

BRFF RS E , A AFARI0E S 00000010b #4745 AL 5 B H S IR 45
Ho GBPRIHZARE S 0x42 HEAT 7 BUEH 51 PID LSB B, %E R DAgk
R/RW 0 B 3 DR & 7 i 1D,

F#4E OTP ROM VID fl OTP ROM PID {ER A% |, BT B RIW. R
RWAMEANE | W2 A7 SN SR (B S OTP ROM fH.

8.6 7=/ ID MSB H77%%
m#% = 4h , E47 =81h

&l 8-5. 7= 5 ID MSB #7258

7 6 5 4 3 2 1 0
productldMsb][7] ‘ productldMsb[6:1] productldMsb][0]
R/RW-1 R/RW-0 R/RW-1
& 8-6. = ID MSB #7788 B A

A FBR i £ | B

7 productldMsb([7]

6:1 productldMsb[6:1]

0 productldMsb][0]

RIRW 1 7= it ID MSB

R/RW 0 TI A ECEIF= & 1D BB RCETT 5 A AP ERIAMES 81h , RoR T 43 LR
748 1D ¥ MSB. %48 T LAY 7 25 LATR 7R % 1 7 i 1D

R/RW 1 % OTP ROM VID %1 OTP ROM PID AR AZE |, HNi%FEB N RIW. fH

RWAMEBIANE | MEEHUZ A A7 S SR (E Sk OTP ROM fH.

Copyright © 2026 Texas Instruments Incorporated TR 15 29

Product Folder Links: TUSB40411
English Data Sheet: SLLSEK3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com.cn/cn/lit/pdf/ZHCSDY6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDY6F&partnum=TUSB4041I
https://www.ti.com.cn/product/cn/tusb4041i?qgpn=tusb4041i
https://www.ti.com/lit/pdf/SLLSEK3

13 TEXAS

TUSB4041I INSTRUMENTS
ZHCSDY6F - JULY 2015 - REVISED JUNE 2026 www.ti.com.cn
8.7 BUMMEFFSR
f#% = 5h
& 8-6. BE{H-IC B 75
7 6 5 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
xR 8-7. BB H AR B
A E324 bvi Shr |
ERESE i
AR S NGEE E AR KE TIERZERFR . PR KE PR R R RNE
5 ID FAFAs IR
0 = HIER A B KT BIGER AP R PERr R K, PR R RNE S ID F47
7 customStrings RW 0 ey
1= SR AR K. WSS AR T ERE. PREFENIES ID 347
%7] UL B EEPROM Jin#ak i SMBus 5.
AT ERIME Y 0.
HE X755 ke
AR PNG RS F e LA
6 customSernum RW 0 |0= PSR E KR TS 7 B A A7 AR R .
1= FHISER R K EMT SIS 255 578 0] th EEPROM Jin#ksl SMBus S5 A\.
AL ERINE N 0.
5 RSVD RW 0 TREd.
4 RSVD R 1 TRH . AR BREU R 1,
ferp
%A 1E {5 ] GANGED/SMBA2/HS_UP 3| I
185 A BN TR gk .
0 = 43/M3f 34t PWRCTL[4:1)/BATEN[4:1] 5| I8 pi i3k 47
F R D) IR A e
3 fErh RW X
1 = FrA 6 A FLEDT 5535 #1 i1 PWRCTL[4:1)/BATEN1 5 Ji
ST IS RE
2 TUSB40411 2$#F4 T 12C il , TUSB40411 #31- ) EEPROM [ A 28 Ntk
it
2 TUSB40411 #3f4-4kF SMBUS 1T, iZ{E 7 SMBus F 417 % -
AT L IR
A {ERIE FULLPWRMGMTZ/SMBA1 31 JHIEIE
185 A BN TR gk
0 = i 1AL RS AR
2 fullPwrMgmtz RW X
1 = uify R IEIF OOIR AR S O 4%
2 TUSB40411 23f44F 12C #IH , TUSB40411 334+  EEPROM K 25 n#k it
i
2 TUSB40411 #5f4-4LT SMBUS 1T , iZ{E 7 i SMBus F 417 % .
TR
1 RSVD RW 0
B IRE B, AR UM
30 R 15 Copyright © 2026 Texas Instruments Incorporated
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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 % D ML B HF A7 4%
s = 8h
&l 8-9. ¥ O LB F 7788
7 6 5 4 3 2 1 0
RSVD ‘ used[3:0]
R-0 RW-1
& 8-10. O M O B F 78 FB i B
A FB& i 26 | HH
74 RSVD R 0 1%%
Rk
(i
B R AR R R A A T ]
3:0 used[3:0] RW 1 0= BB
1= 2 A# g
8.11 S BELE T4 2
W = Ah
&l 8-10. BB F7ss 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
x8-1. BHMEFHFHS 2 FRUH
£z FB i 26 | #HHA
N
7 RSVD R
S 0 R, iR E 0.
1 LI T FL D R fE R
ZALAE RS N I T B D) AR B SRR )
0 = HiCurAcpModeEn 1 cpdEN 73525 R i3 , {E A OTP ROM Jfin#k.
6 customBCfeatures RW 0
1 = HiCurAcpModeEn 1 cpdEN 74 R/W , Jifiid EEPROM Jn#k kit 1% %47
231 SMBus 5 A\
%A Al BLY5 HiCurAcpModeEn #1 cpdEN [R5 A o
FL YRS R AR
%A LA PWRCTL_POL 3| B e 18 &2 o7
BT .
0 = PWRCTL M MK B A 2
5 pwrctiPol RW X
1 = PWRCTL Ay s H A 3K
M TUSB40411 #8440 T 12C #30RT , TUSB40411 #8244 ) EEPROM [P 2800
BRI
2 TUSB40411 28440 T SMBUS #5500 , 18 Al HH SMBus EHLE % -
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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 ¥ ORIk SR B (42)

fir B e il Shr |
N 1 DM/DP A4
A 1 AR
0 = USB 2.0 3 LW Mkt 51 B3 b B
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 37 N H 178

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

AL FB il ghr | UH

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

3 langldLsb[3] R/IRW B BROEIE TR RS 0 F LANGID 145 LSB ik [al (1. TUSB40411 2444

2:1 langldLsb[2:1] R/RW 0 N FF—FHE S ID. Zarf£asMERIAME S 09h , 7R LanglD 0409h ] LSB ( R
FHEIEE ) .

0 langldLsb[0] R/RW 1 2 customStrings 7 &8 1 i, il %) EEPROM 8¢ SMBus ML i %+
B
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8.15iE= ID MSB HfE&
m#% = 21h , 47 = 04h
& 8-14. 5= ID MSB 1758

7 6 5 4 3 2 1 0
langldMsb[7:3] ‘ langldMsb[2] ‘ langldMsb[1:0]
R/RW-0 R/RW-1 R/RW-0
% 8-15. 1% ID MSB 78 7B UiBH
£ FB it 2hr |8
73 langldMsb([7:3] R/RW 0 B D S E ST
2 langldMsb[2] R/RW 1 GAE RO EIE TR RS 0 # LANGID {05 MSB iR [Hl (. TUSB4041I
SR — il S ID. ZFAAHIBIMAD 04h , 7R LangID 0409h i)
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 73 S B KEF A4
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 eyt Sh Ui
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 1 AV FRR TR AKE (LTI AL ) o BRAMEN 18h , RR3CHF 24
FAHFPISFER R MRFRRKE 32 F1,
2 customSernum f7E Jy 1 B, Al &R EEPROM 8% SMBus F#17
2:0 serNumStringLen[2:0] R/RW 0 #ILTE.
LBIZTFBEANEN , WFH5 T8 NEERET R R 1 4
& [A] serNumbStringLen 575 )5 51 5 44 5
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8.17 HliEH FR R KEHFS
% = 23h

& 8-16. HIE R AR F KEHF A
7 6 4 3 2 1 0
RSVD \ mfgStringLen
R-0 R/RW-0
® 8-17. HER PR B KETHFRTFBRUEY
0 FB e it 2t |
1w
7 |ReD R R, e o
i R R
G AR R R K (VIR EAL ) o BRMESN O, FoRARIB LIS 747
. He RKFERBEKEN 64 £,
60 |migStinglen | RIRW |0 | ustomStrings i 11 , At #:42) EEPROM 5 SMBus - HLE i %5t
MG FBANTEN | 2 NI 7R A PR A R E R R A & 5] 3 AR [ —A
mfgStringLen =7 ) il i 7 7 77 e o
8.18 /7 ik FAF BB K & A7 e
s = 24h
B 8-17. =R R KEH A
7 6 4 3 2 1 0
RSVD ‘ prodStringLen
R-0 R/RW-0
*x 8-18. TR F KEF AR TFBRUH
| ER i) Hr |
TR
7 RSVD R
S 0 R, EEU IR [E 0,
PR AR
PR R AR (VNN ) o BUMEDN 0, RORRIBIL B
BRTFRFRKE N 64 75,
6:0 prodStringLen R/RW 0 2 customStrings {7 B4 1 i, Ali#d %1 EEPROM 8 SMBus FEHL7E i %+
B
PHZFBARERN |, W= R B A AR A S IR A R R 5] 3 AR A
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 Ker |V
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 {fE7
8.23 B/PREM LSRR
%% = F8h
Bl 8-22. /ARSIy > F38
4 3 2 1 0
RSVD ‘ smbusRst cfgActive
R-0 W1S-0 W1C-0
x 8-23. /REMN iy &3 FE UL
LA FE i 8o | PEA
188
7:2 RSVD R
S 0 A, SR E 0
SMBus £ 1 & AL
1 smbusRst w1s 0 A T A A% [F] GRSTz fH.
LB BN 1 KEE , FEAEEMEREBEER. S0 ARIEM.
fic B S
ZALTE R TUSBA041| 23 ERIFD B 24 i A T aliRaG . 4883k 12C 3% SMBus
) B, AL E . %68 1 H, TUSB40411 23 2 3 3o 11
0 cfgActive W1C 0 R . TN
M 4bTF SMBus fEE , M ATH SMBus FEHLIE FR1ZALA BEIR H e B AR I o vF i
&Sz
EALEEE AN 1 iR BA 0 ANEME.
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9 BRAFF SRS

9.1 SCH S FF

9.1.1 JH 1S

TS LA AR -

o TEMALEE (TV) , ZEM R HE (TI) USB 2.0 281557/ g R i -5 H s N Tt
o TEINALEE (TI) , TPS2561 XKifiE #5/2 i] ih R i i 7T i 4%

o EMALES (TI) , TUSB4041PAP F (5L 16T

9.2 BN U FEHTIE M

FERNCOEERTEA | 1 FAE ti.com BRSSO . it @Ay #EATIENT , RV ATRE A G £ 8 5 g
2o FAREMMEMEE | BRI SO RS BT I il k.

9.3 T RKE

TIE2E™ X Frietse LRMMEESE TR, THZENGFATSRE. LA Y. #%
A R EAR Y E ORI RS | 3RA5 5 B B B 2 )

BERPIN R BN TIEE “TRERE” 24, XN I TI FEARIE |, FHFEA—E B TI WA 533
T B 46K

9.4 FHtR

PowerPAD™ and TI E2E™ are trademarks of Texas Instruments.
A b H % B A & I =

9.5 B RE S

FHUCH (ESD) SHIRI MR L . SN AR (TI) B UG i 24 6 U574 0 0 9 A B P . 1 S 05 TE W oAb 3
A RIS | TS SR e B

‘m ESD RN FEBUVNITERERE , REBA SRR RS RSERERERW REE A B R BBUL |, RRBIVIEHE AN S
HOE R e 2 3 B S R AT AR AR .

9.6 RiER
TI RiExR AARIERIHFMRE T ARE. 7 BEEng 1 A E 3.
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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
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EXAMPLE BOARD LAYOUT
PAP0064M PowerPAD ™ - 1.2 mm max height

PLASTIC QUAD FLATPACK

8 NOTE 7
= ([4.44) —=
SOLDER MASK
OPENING
S\{LMM

SOLDER MASK
0 | s DEFINED PAD
e T =

(©0.2) TYP ! |
SO 11111111111
1 17 = METAL COVERED
SEE DETAIL | BY SOLDER MASK
(0.5) TYP A 1)

L (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.
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PAP0064M

EXAMPLE STENCIL DESIGN
PowerPAD ™ - 1.2 mm max height

PLASTIC QUAD FLATPACK

64X1SQ
64X (0.3) T%

BY SOLDER MASK

\
|
i

(O4.44)
BASED ON
0.127 THICK STENCIL

\

\

|

\

i

|

olo

—_—y
7===oooo‘oooo

|

|

;

\

|

\

\

1 GJ%/
METAL COVERED i

SYMM

I s

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

o o o

Ul

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 ©)
@ ©)
TUSB4041IPAP Active Production HTQFP (PAP) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TRAY (5+1)
TUSB4041IPAP.A Active Production HTQFP (PAP) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TRAY (5+1)
TUSB4041IPAPG4 Active Production HTQFP (PAP) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TRAY (5+1)
TUSB4041IPAPG4.A Active Production HTQFP (PAP) | 64 160 | JEDEC Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TRAY (5+1)

TUSB4041IPAPR Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TUSB4041IPAPR.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1
TUSB4041IPAPRG4 Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 TUSB4041l1

TUSB4041IPAPRG4.A Active Production HTQFP (PAP) | 64 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 TUSB4041I

@ 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.
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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.
OTHER QUALIFIED VERSIONS OF TUSB40411 :

o Automotive : TUSB40411-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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)
TUSB4041IPAPR HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
TUSB4041IPAPRG4 HTQFP PAP 64 1000 330.0 24.4 13.0 | 13.0 15 16.0 | 24.0 Q2
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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)
TUSB4041IPAPR HTQFP PAP 64 1000 367.0 367.0 55.0
TUSB4041IPAPRG4 HTQFP PAP 64 1000 367.0 367.0 55.0

Pack Materials-Page 2



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 15-Jun-2026
TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
- A
++++++++++++++ +
| 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
TUSB4041IPAP PAP HTQFP 64 160 8 X 20 150 322.6 | 1359 | 7620 | 15.2 | 13.1 13
TUSB4041IPAP.A PAP HTQFP 64 160 8X 20 150 322.6 | 135.9 | 7620 | 15.2 | 13.1 13
TUSB4041IPAPG4 PAP HTQFP 64 160 8X 20 150 322.6 | 1359 | 7620 | 15.2 | 13.1 13
TUSB4041IPAPG4.A PAP HTQFP 64 160 8 X 20 150 322.6 | 135.9 | 7620 | 15.2 | 13.1 13
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