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TR, b Ry RIS T RICE T DM ERHYET,

(1) 1= A, 0= 110 = ADIH T3, PU = WEIZ VT o7 ikt PD = NS A4 0 Ak $T, PWR = EIR(E %

8 BT BT — N (DE A
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5 {1
5.1 N RAKER
H AR COBEREFRMEN (Froitd oz En)™)
B/MA BXME BAfT.
F— Vpp & Ik BB IR ST 0.3 14 v
Vppas & R E BB 0.3 3.8 Vv
USB_VBUS &> -0.3 1.4 \Y
I Xl e -0.3 2.45 V
F DD X THE -0.3 3.8 V
PO IR TJ(maX) -40 125 °C
TRAELIE Tt 65 150 °C

(1) THER R KRERK L ORTEZ ERIDARN AN Mb o726 7 /A AT G2 B ENRAET DR REMERHVET, ZIUTIAR ZADERKD
BT DHDOTHY | Mt K ERATIN T, Fd :H%%H@J{’E*m&LTTéhMﬁ%ﬁzéﬂﬁmw)f;z)%ﬁtf% ABL N ELSENMET
HZEEIEERIRTHOTIEHY E A, Haxt i KEEORENER KL, T A ADEHMEICEEY 52 D AREERHY E T,

5.2 ESD E#&
1 Hfr
AEEF /L (HBM), AEC Q100-002 #E#iL (1) +2000
Vesp)y — #FERE — - v
F AL AHEET L (CDM), AEC Q100-011 HEfL +750

(1) AEC Q100-002 i, HBM AL A3k Ex% ANSI/ ESDA / JEDEC JS-001 fEERIZHE - THEMEL T IULRBRNEREL TOET,

5.3 #EREMESM
B HK T COIEREFIPHN (FRIFRIR O/ RD)

BAME  AWE  BRKE| HEA
Vpp (M 1.1V OEIHE 0.99 1.1 126 Vv
Vbb33 3.3V OEJEL 3 3.3 3.6 \%
Vss veus) USB_VBUS v dE/E 0 1.155 \%
Ta H 2R TOBERE -40 85| °C
Ty DERFE A IR -40 105| °C

(1) B/IBLOBEKREFEOSIEAE S TOLERY, 1.05V, 1.1V, 1.2V Bz cxEd,

5.4 ZICBT B 1ER
TUSB40411-Q1
A () PAP (HTQFP) BAfT
64 £

Re ua B G D0 JE P~ D EE ST 26.2 °C/W
Re Jycitop) BEAER D — A () ~OBRHT 1.5 °CIW
Re us BEA NS IR ~ DB PT 10.4 °CIW
Wyt BEA S _ L A~OFFE T A—H 0.2 °C/W
WiB BEAENLIER DR T A—5 10.3 °CIW
Re uc(pot) BEA IS — A (JETH) ~DOEKHT 0.6 °C/W

(1) TERBILUERBOBGHALFEEDZEMIZ OV TL, [HHERBLIWNIC Ry — VOGS HELT 7V r—ay /— SR TESYY,
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5.5 3.3V /0 DEXHIFE

H & COBMEREEFFAN (FRIFLR D720 RD)

IRFGA—F Bk T ANGAH: w/ME R B RAE | BAL

Vin High L~V A D &IE (D Vb33 2 Vppsz| V

Vi Low L~YLAAHEIE () Vbp33 JTAG £ 007 0 055 v

Zofhor 0 0.8

\% AVEE 0 Vppaz| V

Vo HH BT 0 Vppas| V

t ATIERR (t & ty) 0 25| ns

Vihys  AJIERTUTRG) 0.13x Vppasz| V

Von  High L~ L Vbp33 lon = -4mA 24 v

Voo  Low L~ Ly BIE Vbps3 loL = 4mA 04| V

loz A=A S TET) Vb33 =075 Vppas £20| pA
W TNT v T ET T VE T AR

loz) #ﬁﬁkiéﬂ44y5ﬁ9>x\m Vbps3 V) =0 75 Vppas +250| uA
ke R

Iy ASTEH® Vbp33 Vi =0 235 Vppas 15| pA

MBS ERTF181 73 7 7158
MR I E RT3y 7 7 i
GRSTz (Zi# .,

W T NT T BIOTNE T ER T8 A,

SMEBAT 137 I,

10

BFHT 57 17— N2 (2

SEH B

) FEE
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56 X\TU—=7v7TDY¥A VI EH

B/ME  AFME  BOKME| BAL
tyq VDD 23 #ARBEIC A2 B IC VDD33 2378 H R @ %M ms
a2 GRSTz ®F 7 ¥ —hgiZ VDD & VDD33 73 7E & IR HE 3 ms
tsu_io GRSTz OF 7H—rRIZH TV rEns MISC A NG oy Ty 0.1 us
thd_io GRSTz OF 7 —hFHIH 7V &S MISC AN oFR—L R 0.1 us
tvpp3s rAMP VDD33 &7 7 E 0.2 100 ms
tvoo_ramP VDD &IR7 7 E 0.2 100| ms

(1) VDD &EHILVATIC VDD33 B EFIREIRDGE . T7T47 Uy MR T, ZOT 7747 Uiy ME, W7 OB EFIREIC

2o T GRSTz OF 7 H—hETH, 3ms DT —T v FBIEHT U M- TbDELET,

(2) GRSTz a7 P DFH%iMEHL T GND ICER T 2% &4 FrE, VDD33 & VDD (2337 — A v ABEfH T ShE A, IRIZ, VDD33 b

A7 &b 10us FiIZ VDD 3 E KRB/ M EA B ET,

(3) GRSTz ®F 7 —hREZH TV rShd MISC B 1%, FULLPWRMGMTz, GANGED, PWRCTL_POL, SMBUSz, BATEN[4:1].

AUTOENz T,
I " S—
GRSTz
VDD33 L
tqq—>
VDD
F tsu_iofi thd_io‘ﬂ

wisc_io [ N
B 51. X0—=FvTD5A4 IV 5EH

5.7 NTAHhBEER
REAEIL Ta = 25°C HEZHIE
3.3V 1.1V
ol Vooss | Vopss | Voo B | Vpp #& | FAL
BYE | RAE | BEfE RiE
EHBREE—F
I (VB ME) 2.3 26 28 32 | mA
T T AN — LBEGHR R 23 2.6 28 32 mA
i 25 28 33 38 | mA
TIT47 E—F (US IREEB LV DS 1REE)
2.0 IRAN1T HS T /31 A 45 51 63 72 mA
2.0 IRANA HS T /34 A 76 87 86 98 mA
SMBUS 'm0 7 &t 79 90 329 378 mA
ra— v Uty h E—RNEH 77 88 332 370 mA
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6 FF4HsiEA

6.1 &

TUSB40411-Q1 T /34 A% 4 IR—FD USB 2.0 /7 T, T /AR IT v 7 AR — A IR—FT USB /" AL —FE k&
7L A — R L X7 AR — A R—FT USB /A AE—R, 7L AE—F | F2ldn— A — RN #4548
HLFET, 7T AN — A R—FN, A A =R O E R — T HERRE IR S TWDAIGA . XU A
J—2 R—FT USB /A AE— RNV ET, 7y T AN — 4 B—3, 70 AE—RFB L R— AL —RH
BOIEY R =T HEBRMNBREICERIN TWBIEE . XU AR —A AR—F T USB /N AL —RER N ER X
nET,

6.2@EETONv IR
L 123%) <
% o ®
@ og <
2 o= P
fi I
V\?DDSS Power || VBUS
VSS Distribution Detect
USB 2.0 Hub
Xl
g Oscillator
e A
cCC cCc cCc cc
o v nmw Ow
I ee pe p@ o9
oO o0 o0 g
‘ﬂ‘z I‘U|§ l'U I§ I‘U|§
Clock o Uu "o Qo
and 2z 8% &35 £
GRSTz » Reset
Distribution ** ** ** **
TEST- »
4——GANGED/SMBA2/HS_UP——P»
4——FULLPWRMGMTz/SMBA1——»
4——PWRCTL_ POL————»
« SMBUS: P
<4—AUTOENz/HS_SUSPEND——»
4———SCL/SMBCLK———»
OTP
4——SDA/SMBDAT———— P Control
Registers ROM
———OVERCUR1z———P» GPIO
<4——PWRCTL1/BATEN1———P» 2c
OVERCUR2z————— P SMBUS
4——PWRCTL2/BATEN2———»
—————OVERCUR3z———p»
4——PWRCTL3/BATENG——P»
———OVERCUR4z———Ppp
<4——PWRCTL4/BATEN4———P»
Copyright © 2016, Texas Instruments Incorporated
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6.3 HRBESKEA
6.3.1 /Yy T U ZEEHEE

TUSB40411-Q1 7 /31 A% USB /o7 ) AP K — L CET, /Sy 7 ) fedi ¥4 — NI, REG_6h(batEn[3:0]) %
EFHL CR—bZEICEIMETEET,

NRyTFVFEEYR—NMIIEL CDP £—R& DCP £—FOM NG FLTCWET, DCP E—RiTH [EEXE{EE M EYE
YD/T 1591-2009 (ZHEHLL TV VET,

TUSB40411-Q1 7 /A AZIZAE#E DCP &—FR LAk DE—F (AUTOMODE) 23%Y ., DCP 7 A AKX NI AK LK E
FoRE PR — FT%)T/W’FU% HEIIZY AR —h&ivES, AUTOMODE Tl #ktSiLieR—2 7L T3 RIZIGT,
T AL E—R& DCP E—ROMTHEIMICR— DY ET, 7/310% £—RTiX, A—hro DP {5 5& DM
{E 52 E DC BIESHIMS L, — DT NARZEBNTT v— VY OMREZ TR CEET, T 74/VRDT AKX E
—RIEHRK 10W OV R — a2 RLTWET, T304 E—RiL, REG_Ah (HiCurAcpModeEn) 1 L THER D FEIitix
TE (X BW) 21§ DI CEET,

# 61 (TR T IO, BER—FDOAYTUFREE—FNIL Reg_6h(batEn[n]) DIKAE, VBUS ATJD AT —HZ A
REG_Ah(autoModeEnz)@7/72}\) I R—ROWREEIC > TRV ET,

% 6-1. TUSB40411-Q1 Ny TFUREBE—K

batEn[n] VBUS autoModeEnz BC J&:_F A=k x
(x=n+1)
0 Kok 7 Kk 7 RNIE
0 E &) —RrM @)
<4V
1 1 DCP®) ()
>4V Rk o7 CDP®

HET—RK T, T34 ©—RF%7/21X DCP £ —FR2N HBIICEIREN T,
FRAL =RV P AZ R ELE AL kD BERE—NHAICHER TEEd,
B STe USB 7 /31 A1 USB Ny 7 URBLARIE Yar 1.2 (ZTHEL

T [E B &G 1E SE A YD/T 1591-2009

=L ==

1
2
3
4

6.3.2USB D/NT— TRK—=X > S

TUSB40411-Q1 7 /3 A A%, AR —hZ L, Foidds#) U — A X —7 Ll B L OB AT — 2 AA ST OWT Iz
HEHLT. U= 2y TF %2357 7V r—ar HICHER TEET,

N — 2y F OHR—MMEL REG_Sh(fullPwrMgmtz) THZNZL | AR — AL £72 1308 E £ —RiX REG_5h(ganged)
THERLL £,

TUSB40411-Q1 A ZIELT 2547 High 727747 Low Dliff /80— A F—F L[ &R —hLTUOET,
PWRCTL[4:1] DL REG_Ah(pwrctiPol) THERL £,
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6.3.3 085446 055V T/NGEERE

TUSB40411-Q1 F _AREEF T5L, Do XA L TarF<7 )L (OTP) RERMEAT)2AHEH LI-T /S ZRER A 7]
e T, OTP O/l I3 7% _UAEHED USB F 3 A V7T AR L CHR— RS Ed, OTP #ien i i
FIEDOFEMIZOWTIE, TI FTBRIWEbELESN

7 6-2 13X OTP 2 L CRRE CEHREA RL CVVET,
£ 6-2. OTP @Rk S FIRE/S 1 E

L RZDZ 7 'yh b Z74—AF Bl

REG_01h [7:0] ~ 4 ID LSB

REG_02h [7:0] ~ 4 ID MSB

REG_03h [7:0] 5 ID LSB

REG_04h [7:0] #% 1D MSB

REG_07h [0] 57“'7‘/%};‘)‘—# A—h 1”@‘%5{?5}?@/ S—M#EAL T, OTP MEAKIE rmbl[3:0] D%k
T = EWATF, 0=EWReTT,

REG 07h ] 5 AN — R 2 DR — MEHCTT. OTP Ml mbl[3:0] Dk
T =EBAA, 0= BB ATHETT,

REG_07h 2] AU AN — L R—h 3 @%Hiﬁ‘ﬁfﬁ'é/‘ﬁ’ﬂl\%ﬁif“?‘o OTP ##RkiZ rmbl[3:0] D%k
T 1= B 0= AT ATHETT

REG_07h . 52 AN < Kl 4 DA ATER— MR T, OTP HifiE mbl[3:0] D
T = BRATAL 0= FBFTRETT,

REG_0Ah [3] T A B A b

REG_0Ah [4] REWT A E—RF AH—=T )V

REG_0Bh [0] AN — 5 FR—h 1 O USB 2.0 A —MBMEOHE K

REG_0Bh [1] AN — A R —h 2 0 USB 2.0 A — Mtk OBk

REG_0Bh [2] AN — L AR—h 3 O USB 2.0 A — MOk

REG_0Bh [3] Z7 AN — A AR—h 4 O USB 2.0 78— Mk Ok

REG_FOh [3:1] USB /U — ZA T D/ T —F LIRS
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6.3.4 o0y 2oDERE

TUSB40411-Q1 7 NARTKEIRE 7D AN ZZE L, WEHBIRSR /13N ey r vV — 2 BEh L E7, KR
DDV XI B Aoy 7 SN HE . XO B34 —7 o FFIcLET, KRB 24258546, 2
NEDTARTGA AN TR THLERHVET, XI B2l XO Bl PCB OO —RBLIONEBIRED Y U7
INDI=D, =R TELFELIL T, TXTDAL YT 7 V—RIPBEEL TL7EEW, C1 & C2 2TV — 727 TR
FGALTY—LRLT XIE L XO B O OBEZ H/BICIMZ £9°,

R1
10 MQ

Xl

X0

24 MHz
— cut — cL2

Copyright © 2016, Texas Instruments Incorporated

B 6-1. TUSB40411-Q1 ZAv &

6.3.5 kB iRB) FDEH

IKERIREN 71 %, BRTRED 12pF ~ 24pF . AR ELEEEERK A £100PPM UL EO AT —R THOLLERHYET,
B R R AR IR IE A )T~ 5728D | TI TII/K S IRE) 7 O B KA E S HT (ESR) £LT 50Q ZHELEL ThES, K
e iRE) 1 — A& T 25613, WAy T o AL TTES W, T2 AME O EMZREIL, KihiE
B DORUHNZESTRRVET, ARAERMEERE T2 HEOFHMIOWTUL [THFIR ARV LAY D USB
2.0 T A ADIKERIRE) 7 DR AR ]2 S R TIZE N,

6.3.6 A 1o 0w o DEH

RIRIIRE DIy 7 ) —2%AE T D581, B a7 O B ENED £100PPM LI THY | it —2
V— B =2 D Hhs B0ps Kiiti ThHZLAMERRL TTES W, Xl & 1.8V 7y 7 V=X THHfi L, XO 270 —T 47
DEXICLET,

6.3.7/ND=FwTEUEY F

TUSB40411-Q1 734 A2, =27 IR (Vpp). 1O, 7F a2 &R (Vppaa) (ZBET 2K E D EIRS — 7 AT HY
T, IROTRCTOFFINRE-ZNTWDHEE, 27 EIR (Vpp) 721X 110 EIR (Vppaz) PV T IS EHIBR O
HICOE MG CEETR, &) —HITFB RSN ETA:

o T RTORKERKEHEIEEES 2 BTl T)D,

o IR TEREBIOHELESM (FRCEEAEIEE) IZB4 5T _RCOEEEZ BT L TWD, ZIVHITE &S L@k EhfE
WS ET,

*  Vppaz OEIIEHIZT NAROHEE F i 2R TRAFEE % 100 REREHIZHIBRL T a,

* Vppas /30— X0 DR ZA BT 5 Tt e KIERS | IR E SN TWODIERABZ 220,

BESMERENERIAN O LE | BIRANACE DS ET, TOHIAZ FRY, EFREEITEE T OWFhrT
bHEEERARINT— Xy SET,
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T A AZHE 3ms LA EDYy MRS KB T, 20Uy MARM L, EIRSHEEEEFIFRIZHD M H GRSTz B
DFFH—FECOMMELTERSNET, 700 F~7 VREE AT S A AE/1E RC HE &AL T, Uk AL
AEERLET,
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6.4 TNA ADWEET— R
6.4.1 SAE3ERE A > —Z T 1 X

TUSB40411-Q1 T A RAFHERKL A% T BRIV T IV A X —T 2 — 2% P R—RLTOVET, T3 RIT,
7= 12C EEPROM THERL . £7-1% SMBuUs %I DARARS o ha—FTH—Fyhe L TT 7B ATEET, Vv DT T
P — K2 SCL/ISMBCLK o & SDA/SMBDAT B2 Dffi 573 3.3V ICF AT v 7 Sbe, SN Ar 2 —T 2 A ARG
TR0 ET, 12C 2 har—FF7-1% SMBus #—47 v rOFE—NRZ. Vv D SMBUSz B> DIREEIC L > TIRESH
3

6.4.2 I’°C EEPROM BjfE

12C A2 H—T A A T—RNBAF—T L DLE TUSB40411-Q1 T A AIFZFEH D 12C EEPROM ~DL 7 )L ik
2—TOIEYEE—F (100kb/s) #:i 4 PR —hL £, I2C E—RTiL, TUSB40411-Q1 T/ 3A AT TRL-A 0 D bihED
7Y TRLy T EEHLT/SA 7REZ 1010000b T EEPROM ONAEZF AV E T,

SARS 00h THHHA EEPROM NEDAEA 55h 155 L4, TUSB40411-Q1 5 /3 A AX EEPROM ~ v 7127t
STHERRL U AZ Er—RLUET, W) D/SA W 55h T4 TUSB40411-Q1 7 /3 A AL 12C E—REH# TL T,
WL AZ DT 7 4 VMETETEMRG L T, K52 T 72T ATy P AN — b R—MIHEHRLEE A,
70y T hZ TV EEPROM (55h LISAOAE) 27 B3 5546 . ~"7 137 ar 7307 £—RIZBITL T
TRNOT T T U RRARBAR—T IR0 ET,

E
F 7%y Ah O FIZBRESNAAIANMIA T ar TF, TNLD TRV ADT =X 1%, [ NS XL
FRLN T TN RFIEL AL 2) TRERRES N DA T v a I B ET,

12C EIEDFERIZ ST, TUM10204 12C-bus fEtk]E o —H — = =27 LABIRL TEE,

6.4.3 SMBus D% —2"w NEIfE

SMBus A% —7 = A AE—RBAFZ—T LD Lx TUSB40411-Q1 T /3A AT X —4 v NEH O SMBus 7 /34 A& L
T A7 a7 BROEEIAL T vy s O ahaL bR —R L ET,

TUSB40411-Q1 5 /3A ADX—/ vk TRL-AIE 1000 1xyz T

« x1ZVEyhEEO GANGED/SMBA2/HS _UP t°r ik fE

o yIIVEYIED FULLPWRMGMTZ/SMBA1 B> DR FE
o ZFHARD-FEZIAL (RIW) EYRT, 1= G0 78X 0= HEEIALT 7 EATT

PR—hENBN T ahL 2L TRARS TUSB40411-Q1 /31 2% T RL AR ET DB E . T A ATSE L
~ve SMBus R AR2Y CFG_ACTIVE B a2 7 L TR A SE T L7222 R" 3 T, TUSB40411-Q1 T /3 A AL
SMBus HRAMZ L AHERLA EIARRIZEL . 7y 7 AR — A R—MMIEEF L 8 A,

SMBus ZE{EOFEMICOWTIL, [T AT LE /IR (SMBus) DAk | 2SR TTE30,
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T77V5—23  ERE

-
AT D77V r—variEliz, TI O E RIS N0 TIEel, TI TlEFo Bt Fi-idmerts
PFEEWZLER A, (2 O BN TR OBE S MOV T, BREOEFETHRIL T =EZ i
720ET, BEMKIZE FORGHREEZMGEL T ANT DL T, VAT LAOMEEE MR T DV ENHVET,

71 EREDEE

TUSB40411-Q1 7 /3 A% 4 R—hko USB 2.0 7 T, 77 AN —2L FR—KT USB /" AL —RBLUIT7 /L AE
— AR X T AR — A AR—RT USB /A A —FR, 7L A —F | F-lin— A — Rt U E1,
TUSB40411-Q1 7 /3 A A%, USB LR — 2B INT DM ENHD, HHDDHT SV r—ar CHEATEET, 2z
WXV BED ) — T v 2I3F T AR — 4 USB R—F3 2 DLVRWRE 0N HYEd, TUSB40411-Q1 5 /31 A%
H45L, /—F PC DA AN — b IR— & 5 [T 2N TE £,

72RBENOET7 V-3

TUSB40411-Q1 F A AD— IR T TV r—aid, BT NT—paZ2 R 7ar USB 78l i o4, S ih13sh
#B 5V DC IR T X 7 A bEREMELET, 20T 7V r—a Tk, USB 7—7 L& L C, TUSB40411-Q1
FRAADT T AN — L R—h% USB ARAN o ha—F 28 L %9, TUSB40411-Q1 F/3A ADF 7 AR — A
R—=ME, 2= =B USB /"—K RTAT  WAT 7T o RIAT IRl D= T&Ed,

71. T4 RO U—p USB NTHESR
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7.2.1 R5-EH

ZOREI T, #F T-1 ISERESNTCNDRFGA—=F 2 AL ET,
RT1.BREI/NSA—%

REFTA—H BfEDH]
Vpp ElE 1.1V
VDD33 & 3.3V
7T AN —2 H—h USB OHHK—k (HS, FS) HS. FS
Z7 AN — L R—h 1 USB OH A —h (HS, FS, LS) HS.FS.LS
B AN — 2 H—F 2 USB DR —h (HS, FS, LS) HS.FS.LS
H7 AN — 2 AR—b 3 USB dHA—h (HS, FS, LS) HS.FS.LS
B ZN)— 2 IR—h 4 USB OH7R—1 (HS, FS, LS) HS.FS.LS
EWFTRES 7 AR — 4 R —h%K 4
BEWARFHZ AR — 4 R—hO¥K 0

B AN — I IR—hD T )L /RN — v R — A b

&Y (FULLPWRMGMTZ = 0)

B AN — 2y AR— RO /RT — ZA T DB B4

%Y (GANGED = 0)

IR = A F A F—T LA

72547 High (PWRCTL_POL = 1)

HV AN — b H—F 1 Oy TV I HF—b 0
AN = A Ak 2 D8y TYFE B AR o0
SV AN — b K= 3 Oy FYFHYHF—b 0
HTU RN — b R 4 D3y TYFEH— b o0
I°C EEPROM HR—} ol
24MHz /vy 7 ) —2A UNLEE U

7.2.2 HHG R FIE
72217y TR MU —A R— FDOEHE

TUSB40411-Q1 5 /3AAD T v F AR —Al% USB2 Type B 27 Z |kt L9, ZOHEDHITiL, GANGED &'
& FULLPWRMGMTZ B2 8 Low IZ7 NV ENB7280 ., KX T AN — A R—RNIEBOE 1B R —hEnEd,

USB2 7" B =74 nbM VBUS 15 5130y Edsit TRt S e+, 0

AF B A T2 F I T HZE T,

R1 90.9KQ U1A
1
0402 R2 GANGED/SMBA2/HS_UP u
o o
1g1pF 1% ;20’20”’ FULLPWRMGMTZ/SMBA1 [-2
1%
-Shi = 16
Type B USB-Shield L USB_ VBUS
6 3 +5v) 1 VBUS
DMl 2 B_DM_UP 22
us Y USB_DM_UP
pp| 3 21
USB_DP_UP USB_DP_UP
50 cip| 4
TUSB4041I_PAP

J1

A c2 RS c3 R5
0.1pF | 0.001pF 1MQ

DO HWIE, Ly USB_VBUS @
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722289V A MY —AKR—F1DORE

TUSB40411-Q1 T /3AADH 7 AR — 2 dR—h 1 1%, USB2 Type A 27X 1CH#i L £, BATENT1 B> 27 L7
TITHE R =M1 THRYTIRBIR—IRAENDET, NoTURBTR—NARERGAE1L. BATEN1 07 LT
I RPTE T TLTEEN,

BOARD_3P3V
R6 FB1
POPULATE DN1_VBUS VBUS_DS1
FOR BC SUPPORT 47K DN1_VBUS 27 1
220 @ 100MHZ C4
0.1uF J2
U1B = 1 avs
o USB_DM_DN1 2| oy
uss_ o DNt |22 USB_DP_DN1 cH
41 6nD
4 5] SHIELDT
PWRCTL1/BATENT < PWRCTRL1_BATEN1 6
14 SHIELD2
OVERCUR1Z < OVERCUR1Z
USB2_TYPEA
TUSB4041]_PAP 0.0010F 050F
_L_

N\
Copyright © 2016, Texas Instruments Incorporated

B73.09AM)—LR—F1DORE

722389V APU—AR—-bF20DRE

TUSB40411-Q1 F/3AADH 7 AR — 2 iR—h 2 1%, USB2 Type A =7 X 1CH L £, BATEN2 B2 %27 /L7
TTBHE R—bF 2 TRYTURER—IBEDNRVET, Ny TV RET R — IR ERIGE S, BATEN2 O VT
D% v UL AN D QG =AW

BOARD_3P3V
FB2
R8 DN2 VBUS VBUS DS2
POPULATE 47KQ DN2_VBUS ) /7
FOR BC SUPPORT 220at 100 MHz ~ C7 L
0.1 uF
= J3

gic *{veus

UsB_DM_DN2 |22 USB_DM_DN2 2|

usa_pp_pnz |41 USB_DP_DN2 3

41 6np
5
3 SHIELD1
PWRCTL2/BATEN2 < PWRCTRL2_BATEN2 6
15 SHIELD2
OVERCUR2Z < OVERCUR2Z
USB2_TYPEA
0.001 pF
TUSB40411_PAP 0.1 pF
_L_

/77
Copyright © 2016, Texas Instruments Incorporated

B7-4. 902X M)—L K- 2 DRE

722459V A PU—AR—PF3DRE

TUSB40411-Q1 T /XA ADZ 7 AR — A FR—h 3 1L USB2 Type A 7 X ZHEH#i L9, BATEN3 B> %27 LT
T 5BE, R—br 3 TRYTURBR—IBENNRVET, N TV RBET R —MRIRERIGE S, BATEN3 O LT
TR R L TLIZEW,
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BOARD_3P3V
FB3
R10 VBUS DS3
POPULATE 47 KQ DN3_VBUS ), 7 )
FOR BC SUPPORT 220 at 100 MHz c1oI
= Ja
uip 11 veus
Use_ oM. N |2 USB_DM_DN3 2|y
Use P D3 |42 USB_DP_DN3 3
4 GND
1 5 SHIELD1
PWRCTL3/BATEN3 < PWRCTRL3_BATEN3 6
12 SHIELD2
OVERCUR3Z < OVERCUR3Z
USB2_TYPEA
0.001 uF c12
TUSB4041_PAP 0.1 uF
_L_

/77
Copyright © 2016, Texas Instruments Incorporated

B75 90X M)—L K- 3 DRE

722589V APU—AR—F4DRE

TUSB40411-Q1 7 /A ADHX T AN —25 AR—h 4 X USB2 Type A 217X IZHfEL £3°, BATEN4 B2 27 LT v
T HER—F 4 TRYTVFRBE IR —EDANIRVET, Ny T U FRE YR - RELRG 613, BATENA D7 LT

YT IRPTE BN TTES W,
BOARD_3P3V
FB4
R12 VBUS_DS4
POPULATE 47KQ DN4_VBUS >
FOR BC SUPPORT 220 at 100 MHZ 013
0.1 pF
J5
U1E {veus
UsB_DM_DNa |57 USB_DM _DN4 2| oy
USB_DP_DNé |58 USB_DP_DN4 cH
41 enp
5
64 SHIELD1
PWRCTL4/BATEN4 { PWRCTRL4_BATEN4 6
" SHIELD2
OVERCUR4Z  OVERCUR4Z
R13 USB2_TYPEA
1ma < 0.001 uF c14
TUSB40411_PAP 0.1 yF
_L_

/77
Copyright © 2016, Texas Instruments Incorporated

76. 5O A MY—AR—b 4 DERE

7.2.2.6 VBUS BRX M v FDORE

ZOREDOHITIE., TaT /b FXrr/b, BRE., AIEEBRHIR U — AT THD Tl © TPS2561 2L TV E
T, ZONRT— AT F72013 T DR T DO/ T — 240 F OFEAIZ OV THE, www.ti.com 2L T 7ZE0,
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BOARD_3P3V  BOARD_3P3V
BOARD_5V
R19 R20
A 10K 10K
0402 0402
c42 5% 5%
0.1uF U2
— g IN ourt -2 DN1_VBUS < DN1_VBUS
B IN
10
FAULT1Z < OVERCUR1Z
PWRCTRL1 BATEN1 PWRCTRL1 BATENT 4 | . N2 VEUS )
ouT2 DN2_VBUS
PWRCTRL2_BATEN2 ) PWRCTRLZ BATENZ 5 1 by, 6
1 FAULT2Z K OVERCUR2Z
GND
1 { paD L ILiM ca3 c45
——0A1uF _[+ C44 T"T01uF _|+ 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
A 10K 10K
0402 0402
ca7 5% 5%
IO.1UF U3
— § IN outt |2 DN3 VBUS < DN3_VBUS
B IN
N 4 FAULT1Z P12 < OVERCUR3Z
PWRCTRL3_BATEN3 »>—————— 1 EN1
5 ourz 2 Lol M < DN4_vVBUS
PWRCTRL4_BATEN4 Sy)——————— 21 EN2 6
1 FAULT2Z < OVERCUR4Z
GND
1 PAD i - ILIMZ c48 C50
——01uF _|+ C49 T—01uF _|+ C51
TPS2561 R24 =~ 150uF —~ 150uF
25.5K
0402
5%
Limiting DS Port VBUS current to 2.2A per port.
= Copyright © 2016, Texas Instruments Incorporated
3 *HE
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7227408y,
PWRCTL_POL 23RO FEDLA . USB VBUS /XU — AA T

Uty b, T0ft

XL TTIT AT AT — A X —T )0 E

7 (PWRCTL1. PWRCTL2, PWRCTL3, PWRCTL4), GRSTN > ® 1pF =27 >4, VDD33 &R LV AT

VDDA AT H AR AT DA TEET, 2 SOBIFOEIRTL 7 ITIEL T, 2 74 O FE S Y B
B EBHET,
U1F .
—=—x
J—?ii 18 rsrs SDA/SMBDAT ;
I SCLISMBDAT [——X
= sMBUSZ [F—x
04 xi AUTOENZJHS_SUSPEND [
R14 "y PWRCTL_POL
T ANNML——
TEST
2 1%0 USB_R1
-4| u Ii. ot
TUSBA4041I_PAP 47KQ
240k
30 c31 ==
——18pF ——18pF -

=

7.2.2.8 TUSB40411-Q1 BhD k%

U1G

VDD11

K78.0v2,

Copyright © 2016, Texas Instruments Incorporated

Uty b, TOfth

BOARD_1P1V

FB5 T
<\
ASY

19
25
37
45
53
60
63

RSVD
W RSVD
X571 RSVD
W RSVD
W RSVD
»—3g| RSVD
W RSVD

73] RSVD
74 | RSVD
76 | RSVD
47
51

RSVD
RSVD
RSVD
W RSVD

55 | RSVD
w RSVD
w RSVD
X671 RSVD
W RSVD
RSVD

*—==1 NC
20
NC

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDD33 [~55

VDD33 [57

VDD33 33

VDD33

THERMAL_PAD

TUSB4041I_PAP

a—e

TP

BOARD_3P3V

FB6

c23
10 uF

$

B 7-9. TUSB40411-Q1 E

BHhORE

<\
\S

220 at 100 MHz

220 at 100 MHz

Copyright © 2016, Texas Instruments Incorporated
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7.23 77— 3 VB8R

differential signal, %
differential signal, %

time, ns time, ns

K 710.BE7 Y TAMY—A K-} R7-11. 5O AMI—AR—F1

differential signal, %
differential signal, %

time, ns time, ns

RK7-12. 5EY IR M) =L R—b 2 K7-13. §EY U AN =L KR—bF3

differential signal, %

time, ns

H714. 8FSUV AN —AKR—F4

7.3 ERICEIT H#RHEIR
7.3.1 TUSB40411-Q1 ZJR

Vppaz £30Z Vpp 2o 7 VERT L — L THEELET,

TUSB40411-Q1 & Vpp £ 1% TUSB40411-Q1 T34 A0 712 1.1V (AF) BFEIHELET, /A A%IET+5
7. 7xIA N E—RXZHEH L TCZOEFRL — L2 MmO+ X TOEFL — b TEET,
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. TEFRL— EIZ7 2T B—XD DC b sHL ., EIREL — VICKERBRNDTZD, T 3L 2S5
aﬁf \ZEBE RIETHERHVET, ZOZEEZBEL T, arEELX oL —2OH ) ZH#E 357>, DC #KHtnk
U (0.05Q Kiiff) 72T A B —RAERINTDMLERHLAIREMENHVET,

« TUSB40411-Q1 T /51 A0 Vppas B 1L, TUSB40411-Q1 /34 AD 1/0 12 3.3V EIFL — LA LET, /A
X’i’ﬁ??‘ét&) 727N B —RXEFEHL CZOERL — L2 MOT X TOERL — A0 biftix CEET,

. EPEL A RMED T TR TOBEIHL —IZ 10uF 2T B £33 1uF a5 U083 HE T4, b
0)/\/1/7 a T UPRERLY — VO EOBFNCEE CEET, INUOT Yy TV T 2T 4 id TUSB40411-
Q1 OERE O TELETEUICEEL T, B I EMED RS 2 SOary 7 o Haigilic /7 V—7 kL TS
AN

7328502 P —A FR—FEE

o R—FH720 5V BLUR KA 500mA 2t TEx5 Y — A, F 7 AN — 4 R—FOEIR VBUS ZHE#E 35480703
HVET, TUSB40411-Q1 DA Fid, # 7o AN — L R—MEIROEIVEE 2 Z i TxEd, F7 AR —4 R—h
BT ICAR—T VOEEITTHIEL ARETT,

o EANEREHIRT D20, HH AR —25 R—hO VBUS (21 22uF LA EDOKEZRK ESR /L7 a5 0408
MBTY,

o TITix. ESD & EMI Ol 5 D78, Z7 AR—AD USB AR —MER D VBUS N7 =7 A B — X% BB T5
ZEEHERLCWVET, 72T A USB a7 2 HD 0.AuF 2T L, r—T v VBUS 22— ZHEA
THAEEMEDDH D, LB _EAVEE 2 EH ESD BitICELTZ, 7T R ~DIEA B —F A N2 L £,

7.3.3252FK
EHZBNT, T —r FDEB Y= NCKERAA—Y T — ST HMR T TR L —r% 1 DO FE
FTHZEZE T TIEHELEL k4, TUSB40411-Q1 OV —=< )L RNy RBL WO EEL Xl —HZ T BT 2#

HALTZOF L — 8 LEd, EMI & ESD 0728, 7—RAEIT v —> DI R n 71— 0 USB A—h
R ZDNELITO I FEIELET,

74V147U bk
741 L1 7O RDHL K51 >

PCB L A7 U R ERET57-DI121%. 2O 7L a i@ SN TCOABL AT U NDHTARTA L 2L TLIEEN,
7411 B&

+ USB_ R1 '—’-o/ \ZHEpES U7z 9.53kQ +1% @?ﬁ#% TUSB4041| Q'] T HRAADTELETIELICELE L ET,

. ESD BLOEMI 1%.:%7“/\4’2 (ﬁﬂﬂ'f%’)ia/\) %z USB 37\ 5’@“(‘3’673 FIEICREL £

o KEBIRE AT 2555, TUSB40411-Q1 7 /312D Xl B2 & XO B O TELIZT UK B IR A BliE L
EX

« EELF2L—ZE, TUSB40411-Q1 7 /3 A A KEIRE) 1, BT D TEHZTBEL TRLEL £7,

o RIS SBIRL — VBT BT RE RNV T Ty U A TEEL X 2l —F DO TELETEITREL T,

7412 Ny r— 8BE

+ TUSB40411-Q1 /31 A /Q/b‘_‘/\‘@to/ w1 0.6mm T3,

+ TUSB40411-Q1 5 /34 A /3 —I21E 4.64mm x 4.64mm OY—< )L RyRBHVES, 2OV —< /L /oK
X ETDVAT LENLTCT TR \—@‘fjuj‘éﬂ\%ﬁ HVET,

o P—=b RyRDLATUNTALLFREMDOHAMBEERET D720 —~ /L RyRICER SN T DAE T 2R, 7
INAAD FIZHDHT X TOET ZY)NE— LU AMUELET,

7.41.3 ZBIR7T

ZOwriar T, TTO TUSB40411-Q1 /34 248 ~27 USB_DP_XX, USB_DM_XX DL A7 MBI HHE
PEETE OV TR LS,

o EEIATIX, 90Q £10% D AEEIA L — X U ATHRETTAMENRHVET,
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IOaAN—=2 %/ NRIZINZ 5720, Tl TIEEHEE R EZ A WVIZEEL CTRAE T A2 &1L QvET, XTI B 5
BUARIED 5 (5 LA EBET MERHVET, LA T UMNRTINCT TUREGBET D2 7aAN—7 D/ MEI B
DAY

T RTOFEFBTIL, VIR TR T — BT AR U TR LU ET,

ATV, TL—rOEINH O BIIERLARNIICLE T,

T AN IRAV P BINT DA =5 ZADIEERAMEN AL E BRI ER L ML ET, T AN AN
THEA . TNDE BGOSR E L £ 3, ST ICAZ T EIR R T D807 TRIE L RN TLEE
/AN

B =% 90° HIF 72N TLIEE W, ZEENELHR CO T O A/ NRICE 2 E5, thiF 2R T25456. D
HF OEITATREZR RS L L, #iT DA 135° DL ELLTIEEW, ZOHARTA LY, iiFIciK T RS
DAR—F D e/ NRIZINZ BV, ZDFER ., #1F72S EMIZRIE TN R/NNRICIZ HLET,

FER T NP — L DB B /NI A FT, USB 2.0 228 ~7 (5 5 O KRN — 2 E (X 8 1 F T,
NE—  BREWE WY 7T AT T VT %R T 5720 FEF ITEEICER T OMLERHVET,

ZEF T F—2 (DP & DM) Dy F L/ R&E—HSEET, USB 2.0 ZE27 08, A%/ 2 — EDZEN
50mil Z#8 2 72\ XL TLZEEW (1mil 13X 1/1000 1> F),

FEF)ALT NATIIAREZR RO E 7 O & i/ NRICIN R TLEE W, ZRABLER TRWEA L, TN 5D
EFIZRCET ZA 7 LRLEZE AL CLEEW, AT 5871 TUSB40411-Q1 7 /3 A AD TE LTI IHL &
LET,

USB 2.0 DP & DM OX7 DR ARG T D, ZHHDE L Ot R ANEZ A2 ENTEET, ZNEITORES
1. #8172 Px_usb2pol LY 22 &R ELET (x =0, 1. 2. 3. 4),

FZERT R = DENCERE 2 — A Z Bl E L7 TLTEEN,
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7.4.2 L1790 FBI

© % TIUSB2 HUB

<4—USB2 DP/DM

USB2 TYPE B
Connector

'Pu-] 3-! pe

USB2 DP/DM

v

N

&

TI USB2 HUB

USB2TYPEA & | | &
Connector ' ’ . . =

B716. O A=A R—=bDI—=FT 4 56
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V“Z&TTyj

8.1 8kl AR

PNERRERR L AR I NANMER TT 7B ASNE T, #iRKL P AZOEILT 74V Tar—RENE4 5, TUSB40411-Q1
FONAZAD 2C F771% SMBus E—RFD X3 FEXTXFET,

X881 AEY VTS

SAh TRV VR4 EEPROM #& & 7 #E
00h ROM FE4 L A% L
01h ~ 4 IDLSB HY
02h ~% 1D MSB HH
03h #l5L 1D LSB HY
04h #5% 1D MSB HH
05h FORL AR EL P AH HY
06h Ny T VFE R —NHL RS »HY
07h F A ADHIRATRER IR EL AKX HYH
08h R— M fli DR A K HY
09h TG HY, 00h [27 BT 1
0Ah FSAAG L DAH 2 )
0Bh USB 2.0 7~ — M@ ML 24 HH
0Ch~0Fh AU A 2L
10h~1Fh UUID S~k [15:0] 7L
20h~21h  |LangID /SAF [1:0] oo, °“5t°mf‘fg”95 MRESIT
29h TR E2UN custorPCSb?%Num MR ESH
23h P ESUN customf\trzl)rl]ﬂgj_s”bf’“ﬁéhf
24h A EoUN custombS\tgrlgi\# RESNT
25h~2Fh TAHIGE A 7L
30h~4Fh ST IVF B LTI SAH [31:0] E2l/N custorgsb?g\ligrlﬁmy\ﬁgﬂ
5Oh~8Fh | A—dr— 53} [63:0] b, °“St°mf\t22§§\”‘ RIESHT
90h ~ CFh | BLESCFH1 A [63:0] b, C“StOmbS\tgzgff’”x’%é nc
DO ~ DFh THRIVE A 7L
FOh IBIMBERERR AL RS Ho
F1~F7h TR 7L
F8h T NAA AT —HABIOa~vw R LUASX L
F9 ~ FFh FARIGE 7L

28 BT BT — RS (
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8.2ROM EHAL P RY

F7%Fvhk =0h
8-1.ROM ERL P R¥
7 6 5 4 3 2 1 0
romSignature
RW-0

# 8-2.ROM BH LI RY 7 4 —) RORREA
Eyh | T4—AF 247 | Ukxh BB
ROM ZE4LI2%
TUSB40411-Q1 T A AZZDL Y AF% 12C B—RF T L T, #k&N - EEPROM 73
7:0 romSignature RW 0 Tl T LE R THDLNEIDERFELET, EEPROM OFYID /AN~ A7 55h &LE#g
S, —ELRWEA . TUSB40411-Q1 5 /3 A A% EEPROM O —RZH IEL CL YRS
T 7 ANVNTEITLET,

83ARV4IDLSB LIRS
F7kvhk=1h, VE>vh =51h
82. R4 IDLSB LT R¥

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/IRW-0 R/RW-1 R/IRW-0 R/RW-1

K8IANVFIDLSBLZRYDT 4 —)V RDEREA

Eyk | T74—AK ZAT Utwh B
7 vendorldLsb[7] R/RW 0 ~ 4 D LSB
6 vendorldLsb[6] R/RW 1 USB-IF (Z&oTH Y THNZEH DO ID O FHISARN T, ZOLVAZD
5 vendorldLsb[5] R/RW 0 F 74 MERE 51h T, TI 24 ID 0451h 0 LSB 2% L F 3, ZOMITBE D~
4 vendorldLsb[4] R/RW 1 Z 1D &R g oI ERETELT

31 vendorldLsb[3:1] RIRW 0 OTP ROM VID 3£t OTP ROM PID OENREu TRV RY, 207 ¢—/LRE RIW
0 vendorldLsb[0] RIRW 1 T, M OERLaTRVEA, ZOL PAXGELIEOfEIL OTP ROM DOfiiz

KBELET,

84XV IDMSB L TR¥
F7t%vh =2h, Utvh =04h
8-3. RV4 IDMSB L SR%¥

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
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KB4 RNVYIDMSB LRIDT 4 =)L ROEA

vyh (74— AF 247 | Ukyb |#H
7:3 vendorldMsb[7:3] R/RW 0 ~u4 1D MSB
2 vendorldMsb[2] R/RW 1 USB-IF ([ZXoTHW Y THAEF DXL D O Efi/SANTT, ZOLVRAZDOT 7
A/VME 04h T, TI X4 ID 0451h @ MSB 2L £, £ OfHIZBEE D4 1D
ROl EEETEET,
1:.0 vendorldMsb[1:0] R/RW 0 OTP ROM VID LT OTP ROM PID DB R TRVRY, ZO7 4 —/LRIE RIW T

To W DENRERTRVGS | ZOL P AFFHEABOREOEIE OTP ROM Offi4 KBk
TLHHLDELET,

30

BRHI T B 70— RS2 (DR B Ab) #21E
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8.58RIDLSB LI R¥
F 7wk =3h, Utvh = 40h

H8-4 BAIDLSB LIRS

7 6 5 4 3 2 1 0
productldLsb[7] ‘ productldLsb[6] ‘ productldLsb[5:0]
R/RW-0 R/RW-1 R/RW-0
K85 HMRIDLSB LPRY 74 —I)V RDEHA
vk [ Z4—R B2AS Uevh  |BHA
7 productldLsb[7] R/RW 0 #1,5 1D LSB,
6 productldLsb[6] R/RW 1 DLV REDT 74V MEI 40h T, TI AVED Y TH-EL5 ID @ LSB &3 L
T, USB 2.0 T /AADT 4 AZ VT X EIMSNDEIL, ZOL TP AZDOE YR U
A X XORed 7% 00000010b DAl T3, ZDOEIXEH DR ID Z7x§ 8512 F
5:0  |productidLsb[5:0] RIRW 0 FrECEET " s .
OTP ROM VID 3£t OTP ROM PID OfERAPaCARWRY , 2007 r— /LRI
RIW T, Wi FOER B TRWGE | ZOL VA GRARYFEOEIX OTP
ROM D% L5,
86 HMIDMSB LLR¥
A7tvh=4h Utvk=81h
8-5.HMIDMSB L R¥
7 6 5 4 3 2 1 0
productldMsb[7] ‘ productldMsb[6:1] productldMsb[0]
R/RW-1 R/RW-0 R/RW-1
%£86. 7/N\MAIDMSB LPRX¥% 714 —)V RDSA
Evk | T4—AF #47 | Ukyh |BiHA
7 productldMsb[7] R/RW 1 #H1D MSB
6:1 productldMsb([6:1] R/RW 0 THZE-TEW Y THNIZEE ID Ol FA AN, ZOLPAZDT 7 40k
1% 81h T, THZE>TEID Y THNAELE ID O MSB #K L ¥, O3
HOBEL D 2§ oI EEETEET,
0 productldMsb[0] R/RW 1 OTP ROM VID 3£ 0t OTP ROM PID OfERAPaT/RWRD, 207 r— /LRI
RIW T3, Wi OER B TRWGE | ZOL VA A IYREOEIX OTP
ROM D% KB £,
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BT TNARREVIRY
F7%kvhk =5h
8-6. TNA ARELV RS
7 6 5 4 3 2 1 0
customStrings ‘ customSernum ’ RSVD ’ RSVD ‘ ganged ‘ fullPwrMgmtz ’ RSVD RSVD
RW-0 RW-0 RW-0 R-1 RW-X RW-X RW-0 R-0
R8T.TNARBRELV XY DT 1 —)V EOEREA
Eyh | Z4—F A7 | Vb |3
HAE BILFHNA TR —T v
OBy MNE A= — SR A=A — 30T, R SCFESIR RS, S 5E ID
LURZADOEEALBEREEHIEL £
0= A= —3CFFNR, A= —3CFF, WRLTFHIR, fESCFH), S5 ID LYAZIT
7 customStrings RW 0 5 1 0
1= A=H—XFHIR A—H—XFFH], RESCFFIE, " SCT8, S58 ID LYAK
X, EEPROM Tr—RF7/2/Z SMBus THZALTEET,
ZOEYRDT 74V MEIL 0 TY,
TAL I VTN A F—T I
ZOE YN, VUTNAEEL DA A~OEEAEEEEHIEL £,
0= VITNFE S LTFIRBIOVIT NVE S LTI OL DA THA RV EATT,
6 customSernum RW 0
1= VITNFESLFHIRBIOVITNVE G LFHOL V223, EEPROM Tr—R%
721X SMBus THZALTEET,
ZOEYDT 74 ML 0 T,
5 RSVD RW 0 TR T
4 RSVD R 1 FTHIE Iro ZOEYNITHRIFEA T, HEAIOBEZ 1 ZIRLET,
ZOE v, GANGED/SMBA2/HS_UP v DfEIZE DUy hD
T 7 —NEIZE— RS ET,
0 = BAR—NMIERNEIFR G0 Z B,
PWRCTL[4:1]/BATEN[4:1] 2 L»THMbESET,
3 |ganged RW X 1= 3 _CoR— 0T =21 o F HIEIEEBIL
PWRCTL[4:1]/BATEN1 £ &> THIMEESNE T,
TUSB40411-Q1 7 /314 AN 2C E—RD&x TUSB40411-Q1 731 A% EEPROM O
WREDBZOE Y Mr—RLET,
TUSB40411-Q1 7 /34 AA SMBUS E—RD & DX SMBus ARAMIL-T EE
ETEET,
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RET.TNNARBHL PRI DT 4 —)V FDOBREA (Fi)

Evh

TA—IVE

AT Ueyb |B3H

fullPwrMgmtz

TV NI — < R—T A
ZOE Y ME, FULLPWRMGMTZz/SMBA1 B> Oz kD) 2y kD
T 7Y —hHIr—REIhET,

0= R—=hDONRT— ZA v F L J AT —HA LIR—IPAH—T )b

RW X 1 2 B bhD AT — 2 F Ll AT —HA LR—NRTF A AT —T L

NENPLZOE Y Mer—RLET,

ETEET,

TUSB40411-Q1 7/5A AA 12C E—R D&%, TUSB40411-Q1 7731 AlZ EEPROM 0

TUSB40411-Q1 7 /SA A5 SMBUS E—RDE&E | ZDfEiL SMBus AANMIE-T EE

RSVD

THIH D
DT A= NRIETFRIFEHRT, T 74V MPOEE TEEE A,

RwW 0

RSVD

Big OF/- 228
ZOT4—NRIETRIFE T, FEAIDOBEIZ 0 ZIRLET,
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88NYTUREHR—-FHAVI RS

F 7wk

=6h

X 8-7. N\yTUREHR—-FHL RS

5

4 3 2 1 0

RSVD

‘ batEn[3:0]

R-0

RW-X

K88 NYTURBYR—BNULIRY 74—V EDOFHHA

ek

TA—/VK

z2A4S

VEoh

P

7:4

RSVD

R

0

TRIGE 7
FEH DRI C, GEAHUDIFIC 0 ZIRLET,

3.0

batEn[3:0]

RwW

NyT ) FX—T% PR —h, ZOT L=V ROE YNNI, ¥ T AN — A R—MARER—b
FEREZ FZIEL CWBINEIDERLE T,

0 = R—NMNINyFVFRE I R—MEREDNE I TIEHVEEA

1= AR—NINvTVRBE R —MERPEZITT

ZEYMIZ T AN — L R —NMIEE S LET, O FY, batEn0 (Z4 7 AR — L R—
k1. batEN1 (37 7 AN — LR —k 2 12 L E T,

ZhbDE DT 7 4V MiElZ PWRCTL/BATEN[3:0] DIETY Ry b T 7% — SN HHE
lZe—REhEd,

I2C/SMBus E—RTi&, ZO74—/LFDOE v I EEPROM OHNAEE/-1Z SMBus ARART
kEETEET,

8.9 FNA RADHIRTFEEILBREL PR Y

F7&yh=T7h
B 8-8. T/N\A ADHIRRFRELREL PR
7 6 5 4 3 2 1 0
customRmbl ‘ RSVD ‘ rmbl[3:0]
RW-0 R-0 RW-X
R 89. TNA RZEBMIEE/NBRL P RF T 1 —I)L FDORLEA
Eyh | T4—AF ZAT Uy |HiH
S N T e
ZOE Y MIR—NER ATREE Y MO E XA T EEZ HIEIL £9,
7 customRmbl RW 0 0 = rmbl[3:0] I3 FHEA IV EF T, #DfHiE OTP ROM »bu—REhEd,
1 = rmbl[3:0] iX R/W T, EEPROM Tr—NK ¥72(% SMBus TEXALTEXET,
ZOE YNNI rmbl[3:0] LRI X IAL A HE T,
THIFE -
6:4 RSVD R 0
PV T, SRR 0 2L FET

34 BN 57 1 — RN 2 (DI RB R GPE) 285

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TUSB4041I-Q1

English Data Sheet: SLLSEK4


https://www.ti.com/product/jp/tusb4041i-q1?qgpn=tusb4041i-q1
https://www.ti.com/jp/lit/pdf/JAJSUV7
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUV7D&partnum=TUSB4041I-Q1
https://www.ti.com/product/jp/tusb4041i-q1?qgpn=tusb4041i-q1
https://www.ti.com/lit/pdf/SLLSEK4

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

TUSB40411-Q1
JAJSUV7D — JULY 2015 — REVISED JUNE 2026

& 8-9. TNA RZEMATRELTBEL P RS T 4 =)V FOBREA (FeX)

Exb

TA—IVE

ZA47

vk

At

3.0

rmbl[3:0]

RwW

WA HE

ZDTA4—NVRDE YT, X7 AN — 5 W= 4 255 1 [THHRSNI=T /3 AN, B
AIREE KB B SN D E R L E T,

0 = R—MIBEHRINT-T A RIE BT RETIEHV ER A,

1 = R—MIEHR SN T A AT B TRE T,

BEYMIFTAN = R —hn + 1 IZE#EMSLET, 72&20E, rmbl0 (347 AR
— 2 =k 1, rmbl1 (ZF AN — AR —k 2 IZHISLET,

customRmbl B MZ 1 32y hSNRW RN ZOT 4 — VR IXFE ARV TF, ZhLh
NOBE ., ZO7 41— FOfEIL OTP ROM non_rmb([3:0] 7 ¢—/L R D I HAfl % [ e L &
KRS
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8.10 R— F2ERAT 3BV P RY

Z 7tk =8h

8-9. R— h&ERAT BRI PR
7 6 5 4 3 2 1 0
RSVD ‘ used[3:0]
R-0 RW-1

£ 8-10. R— b EFERTI\BRLVPRY 74—V EDEHA

Evk  |[Z4—AF HAT Ueyh  |#iH

7:4  |RSVD R 0 TR
Fe A B0 ELH
15 %

ZDTA—= VRO Y MIR—FBAR—=T ANEIDERLET,

0= R—MNIFAATZ—TILTT,

3:0 used[3:0] RW 1 1= R—NIAX—T LT,

BEYMNIZ T AN — L N—MIEHERISLET, 72&203, used0 (34T AR — L4 K —

N 1ITHEL, used! (X VAR —b R—b 2 IZRISLET, A—h 1 &R—F 3 DA
TAAT =T NEw—=IESN TV ERE, TR TOMBEDLERTR— SN TOET,

8. M TNARABREVP RS 2

ZF 7y =Ah
B 8-10. T NA ABEL P R% 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
R8N TNARBERV PR 2D 7 4 —)V ROFA
Evh T4—IR ZALT Ueoh |3
7 RSVD R 0 TR

FEA IV E T, S BRI 0 2L ET,

HAL Iy 23T ) TS BHEREDS A %)

ZOEYME, Ny T UFEERERE DR ALK~ D EZIALEREE L £,

0 = HiCurAcpModeEn & cpdEN b MIFHA BV T, Z0ffi% OTP ROM 7>
6 customBCfeatures RW 0 br—RaSfET,

1 = HiCurAcpModeEn & cpdEN B> NI R/W T, EEPROM Tr—R,| /213220
LA DS SMBus TEEIALSNET,

ZDOE NI HiCurAcpModeEn & cpdEN & [AIFFZ &AL ATFETT,
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RSN TNARABRVPRY 2D 7 4 =)V EORA (FiX)

Evh TA—VR GAT Vevh |#H
EIFA R — 7 VR
ZOEyME, PWRCTL_POL E'> DfEIZEBY YD
F T —hECE—RENnET,
0 = PWRCTL #E:1x7 27747 Low T3,
5 pwrctiPol RwW X 1= PWRCTL #3725 47 High T7,
TUSB40411-Q1 57312 12C E—RDLx, TUSB40411-Q1 5 /31 A%
EEPROM ORNENSHZOE v e —RLET,
TUSB40411-Q1 5 /3A 27 SMBUS E=—FRDE& | ZDfHElL SMBus RAMIL -
Th#EEcEEd,
Al ACP E—F A% —7 1L
AU AN =L R—hCHE N TV REE—RBEDT>TNODIGE, 2Oy
MZEYWKEFRL T Ly bR EE—RBHEHRVET,
0= KREWTAF T—RRTFAAT—T I TF, [EROBFRT AL T—RhA
4 HiCurAcpModeEn R/RW 0 F—=T T,
1= KRBT AL E—FPA =T )L TT
customBCfeatures ' MZ 1 232y hENRWRYZOE Yy MIFEA RV AT,
customBCfeatures 73 0 DA, ZOE Y FOEIE
OTP ROM HiCurAcpModeEn & hDfEZ K BLL £97,
T NA AR A L
HEITE—RBAR—T LOEE, ZOEYNILs TT A ARk (R ERED
728 AN ET,
0= HEWE—RTT A AR N R T A AT —T )L,
3 cpdEN RRW 0
1= HEIE—RTT A RERR LD T AR —T L,
customBCfeatures £ MZ 1 232y hEIRWRYZOE Y MIFEA BV EH T,
customBCfeatures 7% 0 DA, ZOE Y hDfEIL
OTP ROM cpdEN ' ko fiEi% KL £,
2 RSVD RwW 0 Big Ob- 2%
HEET—F A x—7 1
ZOE v hE, AUTOENZ/HS_SUSPEND B> OfEIZLAU YD
F 7Y —hHIE—REET,
HBITE— R, 77 AR — b K MRS L TRNEEIT, Ay TSI
1 autoModeEnz RW X F—TNDE T AN — I R—NMZOIEHSNET, IROSAETIE:
0= HEIE—RFONyT VI EBHEENA R —T L TT,
1= BEIE—RNT A AZ—T MY, /T VT DCP E—RDBZMY AR —hS
nWET,
T A
0 RSVD R 0 . X .
A IO B T, B BEEIZ 0 2L E T,

(1) TyF AN =& RSN TODEE . 2Oy OEIZERRL RA—F 1 ZBR ANy TIUFE IR =B R —T /IR >TND TR T
DOFE=KT, Ny TVFE 1.2 CDP F—R AP R— SN ET, HEIT—RAAF—T L DFE F—h 1 O CDP I R—rShEt A,
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8.12 USB 2.0 /R— MBMHIHEIL X4
ZF7%vhk =Bh
8-11.USB 2.0 R— MEMBIFIL PR %
7 6 5 4 5 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
£ 8-12. USB 2.0 R— MEMHIE L P24 7 1 —)L RDEEE
Eyh | 74— AT Utevh |HHA
S1AK I USB 2.0 Dk
ZOE M p[4:0]_usb2pol By M EXATHREZ HIML £,
0 = p[4:0]_usb2pol &'y MIFEA BV EH T, ZOfEiZ OTP ROM /nHr—REE T,
7 customPolarity RW 0
1 = p[4:0]_usb2pol '~ RIW T, EEPROM Tr—F | F72E2 DL Y A47%35 SMBus
THZABLINET,
ZOE N p[4:0]_usb2pol By e [AlRf I E XA L ATHE T
FRIVE
6:5 RSVD R 0
PA DT, AR 0 2L E
A7 AN — L FR—h 4 DM/DP O it
ZOE Y ME, A — O A HIFEL £,
0 = USB 2.0 R —hOMithIEE U Fl B DR REF T TY,
4 p4_usb2pol R/RW 0 1=USB 2.0 R—rOMMEIIE U BLE DR FZNHLMMSIVET (-0FD, DM (X DP (2, DP
1L DM (2720 ET),
customPolarity £ MZ 1 23y SRRV ZOE Yy MIFEA B EHH T,
customPolarity 7% 0 D4, ZOE Y ROfEIE OTP ROM p4_usb2pol £ hOfEZ ML
ESs N
H AN — 2 7R—h 3 DM/DP OfiR
ZOEyMI, R—FOtBEA L £97,
0 =USB 2.0 "—hDOfitkiIe  FlEO R RERLETY,
3 p3_usb2pol R/RW 0 1=USB 2.0 R —hOBMEIZE U ELE DR BZNHRMSIVET (-0FY, DM (X DP (2, DP
1% DM (272D 7).
customPolarity £ MZ 1 28y hERN RV ZOE Yy MNIFEA TRV E A T,
customPolarity 28 0 D54, ZOE v hOfEIX OTP ROM p3_usb2pol B b % KL
ES S
Z7 2 AR — A dR—h 2 DM/DP Ofiif:
ZOEyME, A=A HIEL £,
0 =USB 2.0 A —hOfBtEIIE  ElEO R RERLTT,
5 p2_usb2pol R/RW 0 1=USB 2.0 R—hOBYEIZE U ELE DR RZNHRMISILET (-0FY, DM (X DP {2, DP
1% DM (2720 E ),
customPolarity > MZ 1 23y hERNBRVZOE Yy MIFEA IRV AT,
customPolarity 2% 0 D54, ZOE v hOfEIX OTP ROM p2_usb2pol B hOfE % KL
7
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% 8-12. USB 2.0 R— MEMHIH L P R4 74—V ROFHBA (HiX)

Evh | T4—AFK BT UEvbh  |FiEA

K7 AR — 2 K —h 1 DM/DP Ofifk
OB YN, F— ORI L ET,
0 = USB 2.0 X— DML VAL E DR REF L T,

1 p1_usb2pol RRW 0 1= USB 2.0 R — Ot il O£ RN HA SN ET (D%, DM X DP |2, DP
X DM 12720 % T),

customPolarity B MZ 1 23y SRRV Z Oy MIFEA B AT,
customPolarity 7% 0 D4, ZOE Y hOfEIZ OTP ROM p1_usb2pol b b fE% K ML
g

T 7 AR —2 JR—h DM/DP DA

ZOE M, R—FOtEE R £37,

0 = USB 2.0 R —hDORBEIFE V BlE O FR R EFRU T,

0 p0_usb2pol R/RW 0 1=USB 2.0 R —rOMMEIIE FLE DR RO SN ET (-DFEY, DM (X DP (2, DP
1% DM {2720 ),

customPolarity £ MZ 1 23y SRRV ZOE Yy MIFEA B HH T,
customPolarity 7% 0 D4, ZOE Y ROfEIE OTP ROM p0_usb2pol £ hOfEZ ML
S

8.13UUID /XA FNLVPRS
47+ =10h-1Fh

K 8-12.UUID/XAf kN LI R¥
7 6 5 4 3 2 1 0
uuidByte[n]
R-X

£813.UUDNA FNLVZREY 7 4—)V RDEREA

Evk | Z4—F AT Ueyh BB
UuID /S1F N
i Container ID 74 A7V 74 Ti&E#5H UUID, ZOL PV AZDIEILT NARIZ Lo THRfiEE
7:0 uuidByte[n] R X N . - - U
N, A¥—2o NEANFERIFAA Z B4 (IETF) @ RFC 4122 A UUID URN 4 HiZ2f o
UUID 27z L TVET,

814 EFIDLSB L R4
47>k =20h, Utvh = 09h
8-13. S IDLSB L YR ¥

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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x£814.BEIDLSB LRI D7 4 —)VL ROFHHA

vk  |74—AK AT VEvh |3
74 langldLsb[7:4] R/RW 0 =35 D /M SAR
3 langldLsb[3] R/RW 1 IOV VARKIZF, XFHAT 7 A0 D LANGID 2—R D LSB N CIRSNDIEDN G
21 langldLsb[2:1] R/RW 0 FhET, TUSB40411-Q1 T/3A AT 1 DD EFE ID DA EHR—RLF9, ZDOLY
AZDT 7 /VMEIEL 09h T, 7 AV A JEETHSH LanglD 0409h ¢ LSB &L F7,
0 langldLsb[0] R/RW 1 customStrings E' YN 1 ISR ESNTWDIEA, 2O 74— /LRI, S Tn5

EEPROM #7-1% SMBus ARARDNFIZE > T EEETEET,

40
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8.15 558

IDMSB LT R¥

F7®vh=21h, Utk =04h

K 8-14. EFEIDMSB L 2R ¥%

7 6 5 4 5 2 1 0
langldMsb[7:3] ‘ langldMsb[2] ‘ langldMsb[1:0]
R/RW-0 R/RW-1 R/RW-0
& 8-15. ERIDMSB LY R4 D7 14—V FDREA
Eyk  [Z4—AF BAS Do L
73 langldMsb([7:3] R/RW 0 =D & AT SR
2 langldMsb[2] R/RW 1 ZDOLTARNE, LFFNAT 7 A 0 O LANGID 2—R D MSB N CiRSAE
NEFENET, TUSB40411-Q1 T/3A AL 1 DO FFE ID OFHEVR—RLET, =
DL YAZDT 7 4/VMEI 04h T, 7 AU B #GETHS LanglD 0409h & MSB %
1.0 langldMsb[1:0] R/RW 0 RKLET,
customStrings E' Y S 1 ISR ESNTWDEA . ZO74— AR, #FiSn 05
EEPROM Z721% SMBus RANDNFIZE > T EEEXTEET,
8.16 X U7 INBSIFIRLV RS
F7vh =22h
K 8-15. VU7 I BEXFIRLPRS
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. Y UTZINEBSXFIRIV RS 74—V RDOBEA
Eyh | T4—AFR 47 | Ukyh A
TR 7
76 |RSVD R O BRI s T, EARORC 0 £ELE,
5 serNumStringLen[5] R/RW 0 ST IR BT
4:3 serNumStringLen[4:3] R/RW 1 ST NAF B LFHNOLFIRE TS (VAREAL), 774V Ml 18h T, 24 8
ARDIIT NG LFHN PRI R—FSNTNWDHIEERLET, LFHNDOHRKE
1% 32 AT,
customSernum B S 1 ICRESILCWDHE | 2074 — /LRI, HEftSi T
2:0 serNumStringLen[2:0] R/RW 0 % EEPROM 721 SMBus RAMDNFIZE > T ELEFEEXTEET,
T4—=NARPRBRTRWES | XTI Ty /A1 T VITAFE S LTFHILY
AP EENDT —H5, serNumbStringLen /A DT YT L& STFH 735K
SNET,
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817 A—h—XFIRVIR¥

F7&vh=23h
8-16. A—H—FIRL P R¥
7 6 5 4 3 2 1 0
RSVD ‘ mfgStringLen
R-0 R/RW-0
K817 A—H—XFIRVI RS 71—V RORH
Eyk | Za—AF EAT vtk |BiH
TARIUE P
7 RSVD R 0
DA B R, FEA BRI 0 AL £
A—H—LFFR
A=) —=LFHNDOLFHNETT (NAMHNL), 7 74V MEIE 0 T, ZAUTA—H—3CFF
DPIRESIV VRN ZEARLET, SCFHIDRKREZIL 64 A TT,
6:0 mfgStringLen R/RW 0 customStrings B MY 1 IZBRESIVTWDH A ZO7 4— /LRI, B s Cnd
EEPROM 721X SMBus RARNDNEIZE > T EEETEET,
T4 NRBRBR TRV, LTFHIA TV IA 3 T, A—H— LTI VARCEEND
T =& b mfgStringlen /XA D A— T —LFFNPIRSIVET,

818 WRXFIIRIL PR¥

F 7%k =24h
M 8-17. HRNXFIRL RS
7 6 5 4 & 2 1 0
RSVD ‘ prodStringLen
R-0 R/RW-0
#8-18. MBNXFIRL RS 74— IV FOHHA
Evk | Z4—AR LA YEvb | EiH
THIVE I
7 RSVD R 0
FEAVE T, BRI 0 2R £,
TR
B SCTFHNOLFHR T (NAMNENAL), 774V MEE 0 T, ZAUTEE SCFH3E
ESNTWRNZEERLET, LFHIDOHEREITL 64 AT,
6:0 prodStringLen R/RW 0 customStrings B M3 1 IZHESNTVDEA . ZO74—/LRIE, HEESTW5
EEPROM 7213 SMBus RANDONEIZE T EEEXTEET,
T4—RBRERTRVNES | LTFIA T v 7 A 3 T M STFFIL VARG ENDT
—&75 prodStringLen /S MO R SCFFINRSVET,
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819 VU IINBEXFIIVLCRY
F 7t b = 30h-4Fh

8-18. YU Z NBBXFIIL P RS
7 6 5 4 3 2 1 0
serialNumber[n]
R/RW-X

& 8-19. YUTNBESXFIVIRSY 714 —)V EOBBA
vk [ TR ZA7 | VEyh B
UTNEGSAEN
BN T I A TRSNAVI T NVE S CFYFR FI2 LI 7 V& ST, Th
DOV IAZDT 7 ANMEE, THZE S TEHV Y THITWET, customSernum 28 1 O
A LDV U AT EEPROM ONE£721% SMBus FRAMIE > T EEEXTEET,

7:0 serialNumber[n] R/RW X

8.20 A—H—XFIILIR¥
7 %>k =50h-8Fh
& 8-19. A—H—XFFILPR¥
7 6 5 4 3 2 1 0
mfgStringByte[n]
R/W-0

£ 8-20. A—HN—XNFIILVIRIDT 4 —)V FDOFREA
vyh | T4 AT Uteyh |BH
A= —LFHISA R N
TNBOLYAZ T, migStringLen 73 0 KO KEXNWEXIZLFHIA LT v/ A 3 ITIES

NHXFFIMEEARBEL F9, CFFI TSNS/ ML mfgStringLen E4EL<7e0F
7:0 mfgStringByte[n] R/W 0 T,

TRy T ASNT=T —4 1%, Unicode FEHE, LA LT a—R KR, N—T a0 5.0
(Unicode Standard, Worldwide Character Encoding, Version 5.0) CTE#HI4L TV
% UNICODE UTF-16LE =2 a—F 47 THLIMLENRHVET,

821 BIRMFEINALA NN L RS
# 7%k =90h-CFh
B 8-20. MRAXFFINA FN LIRS

7 6 5 4 & 2 1 0
prodStringByte[n]
R/RW-0
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£ 8-21. BRANFEIINA N LVZPRY 74—V RDERA

vyh  [74—AF FAT Ueoh |BHA
T SCFHINARN
INBOL U AZ L, prodStringlen 28 0 IV RENWEXIIILFHIA LT w7 A 2 |ZIRS
LITHNEAR L £, SUFHITIRENS /S A M prodStringlen 25 L<720 %
7:0 prodStringByte[n] R/RW 0 4,

7y T AN T —41%. Unicode ¥, I T —R KR, /S—Ta0 5.0
(Unicode Standard, Worldwide Character Encoding, Version 5.0) CEFRZIILTW\\%
UNICODE UTF-16LE =2 a—5 7 ThHLERHVET,

44
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8.22 \ENNEEERRL L P X4
Z 7>k =F0h
& 8-21. :BINEERERR L PR ¥
7 6 5 4 3 2 1 0
RSVD ‘ stsOutputEn ‘ pwronTime RSVD
R-0 R/RW-0 R/W-0 R/W-0
& 8-22. \EMBEEDERHL P R4 7 14—V RDEREA
Eyk  |[Z4—AF 2AS a7
TR P
7 RSVD R
° S 0 FEATEHC, GEABVIFIC 0 ZIRLET,
4 RSVD R/RW 0 T

/Y — A S FIE R ]
OTP ROM pwronTime 74 —/LR3 T 0 DA

—RDOEBIZ PWRCTL OFE T 4 AT —7 735 PWRCTL DA% —7 )L ETOIRIE
31 | pwronTime RW o |MMERGELET, 2L DAY ARBE RO ARER—F TR~ OBBTE
AN T DA T, AFEAI IR INTERSNET:

LIDT L= NARTIE, ATV REE

TPWRON_EN = (pwronTime + 1) x 200ms (1)
ZDO7 4—)VRitk EEPROM OWNE £7-1% SMBus RANMIE > T EEETEET,
0 RSVD RW 0 T D
8.2Z3FTNARRT—=HRBLUPAT VR LIRS
ZF 7>k =F8h
8-22. FNARRT—HRABLVAT VR LIRS
7 6 5 4 3 2 1 0
RSVD ‘ smbusRst ‘ cfgActive
R-0 W1S-0 W1C-0

KRB TFNARRTF—HFREBLUAT R VS RIDT 4 —I)V RDEHEA

Evhk | 74—AF ZAT Veyh |FHA
TG A
7:2 RSVD R 0 . ) . )
PV E T, B VREZ 0 KL E9
SMBus A% —7 A ADVt vk
)= LA IR .
1 smbusRst WIS 0 - YNNI, LY RS GRSTZ DIEIZRELES
BT L5 TIOE YN 1 ICERESH, Vv TRHIIAN—R Y =7 ICk> T 7 ENE
T, 0 2 EZIAALTHHLERE A,
WERDT 0T 47
ZOE v kI, TUSB4041I-Q1 FSA ADHEENERAET /T 47 T b e R LET, 2O
YNNI, FAAZN 12C F7-1F SMBuUs E—RIZBAT T LN —RU 2T ICE> TRESH
FF, 2OV 1 DEX, Q1 FARARTT v T AR — A R— RS
0 cfgActive WiG 0 ESCN YA 1 DEE TUSB40411-Q1 T 3ARIET v 7 AR R—hHEpshE

REV.UR

SMBus &—R T, SMBus FRANMIIVZDOE Y M) 7 L THERRE—REK T L, 77 A
N — 2L R — b OB ARl T A ERHET,

1 #EXADE, ZOEYNIZITENET, 0 #EZAATHALLER A,
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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
(J8)NOTE 7
=— (4.44) —=
SOLDER MASK
OPENING
SQAM
SOLDER MASK
n ‘ o DEFINED PAD
e RO
1 |
o ol o o|o o |o o %48
64X (0.3) o

ALL AROUND

(@02) TYP !
SEE DETAIL 05)TYP —] L_)Lm

METAL COVERED
BY SOLDER MASK

0.05 MAX —= [e

NON SOLDER MASK
DEFINED

(11.4)

LAND PATTERN EXAMPLE
SCALE:6X

/M ETAL

\SOLDER MASK

OPENING

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

(O4.44)
BASED ON
0.127 THICK STENCIL

SEE TABLE FOR

DIFFERENT OPENINGS
FOR OTHER STENCIL

THICKNESSES

1 GJ%/
METAL COVERED i

BY SOLDER MASK

\
|
i

UL

%48
==
==

% (11.4)
=
=
==

\
I D

Ny o

SOLDER

(11.4)

PASTE EXAMPLE

EXPOSED PAD
100% PRINTED SOLDER COVERAGE BY AREA

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

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.
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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
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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
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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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